WD 03/ 029230 PCT/ US02/ 31445 1 METHOD FOR PREPARI NG BENZENESULFONYL
COVPOUNDS BACKGROUND OF THE I NVENTION 5 Field of the Invention This

i nventi onwoaBat®esoto a net hod of preparing aromatic sul f eaglusohbans des and
i soxazol yl benzenesul fonam des. This thod especially relates to a nethod
for the preparation of val decoxi b, 10 parecoxi b, parecoxib sodi um and

4-[ 5- net hyl - 3- phenyl i soxazol - 4- yl] benzenesul fonyl chloride. Description of
Rel ated Art 15 Substituted isoxazolyl conpounds useful in treating
inflammation Rfer O liﬁeﬁléE ONYL GONIPO preparing
substituted isoxéggﬁgg-y e%?gﬁggaP%gﬁgﬁyggﬁgg%pou%as areﬁgggiribed in

U S. Patent 5,859,257. Methods for preparing prodrugs of COX-2 inhibitors
are described in U S. Patent 032, 598 0 man.,s Encycl opedi a of

I ndustrial chem stry, b5t= : S gE = A s~descri bes the
preparation of aromatic sulfonyl chlorides wusing excess chlorosulfonic
acid. Ul mann's Encycl opedia al so describes the preparation of aromatic
sul f onantdeFitldehtled ivehtion sul fonyl chlorides. 25 In the chlorosul fonation
reacti on, secondary reactions such as sulfone formation and

pol y-chl orosul fonati on may be mnimzed with the use of |arge excesses of
chl orosul foni ¢ aghgd,: it L addi ng sul fone

formati on inhibi ﬁhgsgmg%%%{narhﬁtg{eegg%éﬁrﬁ es@r?@géé)\éﬁ?%ar%tﬁ%t ent 5,136, 043.

Addi tion of sakKbiiyd chlotides analtiboxgzelybbdrzesasoioraasnidés. Thisamgthod hl ori de (EP

115, 328) conplicate the process by incorporatin )
) rggpecially relates topa method fo%/ the prepa?atlon of v%decomb,

10  parecoxib, parecoxib sodium and 4-[5-methyl-3-phenylisoxazol-4-

yl]benzenesulfonyl chloride.

Description of Related Art

15 Substituted isoxazolyl compounds useful in treating
inflammation are described in U.S. Patent 5,633,272. Methods for
preparing substituted isoxazol-4-yl benzenesulfonamide compounds
are described in U.S. Patent 5,859,257. Methods for preparing
prodrugs of COX-2 inhibitors are described in U.S. Patent 5,932,598.

20  Ullmann’s Encyclopedia of Industrial chemistry, 5™ Edition Vol. A3
page 513 describes the preparation of aromatic sulfonyl chlorides
using excess chlorosulfonic acid. Ullmann’s Encyclopedia also
describes the preparation of aromatic sulfonamides from aromatic
sulfonyl chlorides.

25 In the chlorosulfonation reaction, secondary reactions such as
sulfone formation and poly-chlorosulfonation may be minimized with
the use of large excesses of chlorosulfonic acid, by diluting with a
solvent, or adding sulfone formation inhibiting substances as described
in U.S. Patent 5,136,043. Addition of extra chlorinating agents such as

30 thionyl chloride (EP 115,328) complicate the process by incorporating

additional operations and complicating waste handling while not



addi ti onal operations and conplicating waste handling while not WO

03/ 029230 PCT/ US02/ 31445 2 addressing reactivity issues due to

i nsol ubi IWDyw30%928lhe reactants. The use of chlorinated solpgeniss2/sueh as
carbon tetrachl oride, chloroformor thyl ene chloride, while partially
addressing sone solubility concerns,”conplicate the operation of the
process by creating a two 5 phase reaction nass, generate enpl oyee exposure
concerns due to the wvolatility and toxic nature of these solvents and
further intpadues fhasaty ishkoaidatieclsnliyentis feacttdte Baste streans.
Japanese patent application nunber JP06-145227 descr.i bes the reaction of

hi gh- densi tuge phhlexitmyddemiventanmeh ansarhonsigirpeigude: BISIIFE Ph tri f1 uor oaceti ¢

acid in 10 the presence of Al r adi r to give

chl or osul fdﬁ%tp)élﬁ&‘giq‘}f%t Wg‘}lgﬁ%‘%\%?(%%g?éséﬁl&ssgg{éﬁﬁﬁfrbgg er manufacture. Summary
of the | ”V%hi:é?ﬁk Eén?ﬂ&t@ﬂm%&ﬁﬁoﬁ\@f theipfodehebyacreatimfa @yoomat i ¢ sul f onani de
synthesis and thé utflity of "i soxazol yl benzenesul fonan de conpounds in

treating i nfHassverttionnnyss; gensrateoernpleyeeEFPPFIG erpcaBEdut & econoni cal |
practical and environnental | cceptabl e e these
conpounds. Wtﬁ%arﬁlrt%’éﬁ{au}rﬁégﬁf’F%%Hﬁephsv%nggégg&ﬁ%%%&%eﬂ%%d of preparing

aromatic sihd onyl ngrghQ% %W&%ﬂ&aﬂﬁ.nﬁﬁﬁieké’pﬂeﬁt dppHeationr espondi ng

i soxazol yl benzenesul f onam de conpounds, (3-phenyl i soxazol - 4-

[4-(3-
yl ) phenyl | sunhtfen AROG- 4233 masrirhes d@ﬁp@ﬁﬁﬂ@fglﬂh'dqnfl Y- ( 3- phenyl i soxazol - 4-
yl ) phenyl ] sul fonyl ] p am de, . sqdium.salf. ads.. ng the several 25
enmbodi ment sP%Yet?ﬁ@!eﬁgﬁg%}tmﬂh%ﬁ’fﬁﬁhy%gﬁ 1%@@%?%%%%%%& gi on of a
process)q f Og,eg&%e&@%mm @& gBiR4TBh)it6 ghulchoRyulibadtedle conpounds; the

provi sion o
polyethylene which is used in rubber manufacture.

Summary of the Invention

15 The on-going work in the area of aromatic sulfonamide
synthesis and the utility of isoxazolylbenzenesulfonamide compounds
in treating inflammation points to the continuing need for economical,
practical and environmentally acceptable methods to prepare these
compounds.

20 The present invention provides a novel method of preparing aromatic
sulfonyl halide compounds generally and the corresponding
isoxazolylbenzenesulfonamide compounds, N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compounds and N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl}propanamide, sodium salt compounds. Among the several

75  embodiments of the present invention may be noted the provision of a process
for the preparation of aromatic sulfonyl halide compounds; the provision of a
process for preparing [isoxazol-4-yl]benzenesulfonamide compounds, N-[[4-(3-
phenylisoxazol—4—y1)pheny1]sulfonyl]propanamide compounds and N-[[4-(3-
phenylisoxazol—4—y1)phenyl]sulfonyl]propanamide, sodium salt compounds. In

30 one embodiment the present invention provides a method of preparing an



process for preparing [isoxazol-4-yl]benzenesul fonam de conpounds,
N-[[4-(3- phenylisoxazol -4-yl)phenyl]sul fonyl] propanam de conpounds and
N[ [ 4- ( 3-wphangd2ssoxazol - 4-yl ) phenyl ] sul f onyl ] propanam de pCIawsousm4sal t
conpounds. In 30 one enbodi ment the pyesent invention provides a method of
prepari ng an WO 03/029230 PCT/ US02/ 31445 3

[ 1 soxazol -4-y1] benzenesul f onam de conpound having the structure of Formul a
1: 5 S2NH2 O 10 wherein the nmethod conprises contacting a precursor
conpound s?ﬂs@ﬁz@flﬁy\g@@ﬂzeﬁé’sﬁlf%zﬁhﬁﬂe@@ﬁh@b@ﬁd Iy iref thé strwarbie of Farmulgor nul a 3:
c~b NCO OH' 0 15 2 with a halosulfonic acid in the presence of
trifluoroadetic acid to produce a hal osul fonated product; and contacting
t he hal osul fonated product with a source 20 of ammonia to produce the

[i soxazol - 4-y1] benzenesul f onam de conmpound having the structure of Formul a
1 (val decoxi b). In another enbodi nent the present invention provides a

nmet hod of preparing an N-[[4-(3-phenylisoxazol -4 WO 03/029230

PCT/ USO2/ 31445 4 vyl ) phenyl ] sul fonyl ] propanam de having the structure of
Formula | a

SO,NH,

1
10
wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3:
15

2 3

with a halosulfonic acid in the presence of trifluoroacetic acid to produce a

halosulfonated product; and contacting the halosulfonated product with a source
20  of ammonia to produce the [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1 (valdecoxib).
In another embodiment the present invention provides a

method of preparing an N-[[4-(3-phenylisoxazol-4-



(parecoxi b) SA2NHC(OCH2CH3 \ I \ N--- O 5 1la wherein the nethod
conpri ses contacting a precursor conpound selected from the group

consi sti ngoaB/oEasirul a 2 and Forrmula 3 with a hal osul f oni c pagiu$o2/su4she 10
presence of trifluoroacetic acid to pyoduce a hal osul fonated product; and
contacting the hal osul fonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesul fonam de; and contacting the sulfonam de with
a propionating agent to produce the N-[[4-(3-phenylisoxazol -4-

yl ) phenyl] ReyEhaigide papagtie haicturgof Remsda Lict ure of Formul a la.
15 I n anot ﬁgkﬁ%%%gll@% the pr esentgi nvention provides a nethod of
preparing d&pardedxfis)- ( 3- phenyl i soxazol - 4-yl ) phenyl ] sul f onyl ] pr opanami de
sodium salt having the structure of Formula |Ib (parecoxib sodium

SA2NC(O) CH2CH3 Na+ N O 20 I'b WD 03/029230 PCT/USQ2/ 31445 5 wherein the
met hod conprises contacting a precursor co O ERCEL d from the gr oup
consisting of Fornula 2 and Fornul a 3ntk7a hal osul fonic acid in the

¢ a hal osul fonated product; and

wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the
10  presence of trifluoroacetic acid to produce a halosulfonated product; and
contacting the halosulfonated product with a source of ammonia to produce the
[isoxazol-4-yl]benzenesulfonamide; and contacting the sulfonamide with a
propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la.
15 In another embodiment the present invention provides a method of
preparing an N—[[4—(3—phenylisoxazol—4—yl)pheny1]sulfonyl]propanamide

sodium salt having the structure of Formula 1b (parecoxib sodium)

SO,NG(0)CHoCHs
Na+

N
\O
20



contacting the hal osul fonated product with a source of anmmonia to produce
the 5 [isoxazol-4-yl]benzenesul fonam de; and contacting the sul fonam de
with a pwopsorasi ng agent to produce the N-[[4-(3-phenyl PSOABADBE45

yl) phenyl ] sul fonyl ] propanam de; and cgntacting the propananide with a
sodi um base to produce the

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de, sodium salt
conpound having the structure of Fornmula 1b. 10 In another enbodi nent the

present i ny@gREdiQhehaubdesmpridte thaetal a freepsoricogpannd selected from
N-[[ 4- (3- phenyl i soxazol - 4-yl) phenyl ] sul fonyl ] sul f onanj. de hayi t he
structure dbie Fonpodmistingwfi Epanyla ise E@Fﬂ‘é‘@éc%‘ﬁlb? palgss OSFCrﬁCh%mgge

di phenyl et hanone I, derivative i 1, 2-
di phenyl et REEHE %’Fﬂﬁ%m%eﬁlf&gldot? pﬁo}%l r%ggﬂg%ﬂﬁo&?{%ﬂ%&dgggtﬁ%“ ng said oxi nme

15 conpoung,Witdh Pihs hARREIFRARR REEhcatithaabytca ol agragent rolkothn a
di phenyl i soxazol ime derivative conpound; and contacting th

di phenybi sgisazadol- eyl frenzanasulfomamitepansepnigcting the suligas é‘flﬁ’é acid and a

hal osul fonic acid to forma hal gs t 1 ;1.and contacting the

hal osul fonﬂ%owwﬁé?m\ﬁf’tpﬁo‘g’cggﬁﬁi{ag@"@% hsﬁgh'%bg 4pr oduce the [isoxazol -4
20 yl] benﬁ@@gﬁ%ﬂgflgﬁﬁ&}qmspﬁmﬁwamwnmﬁh@alesﬁmpmmum with Eeodiwina 1. | n
anot her enbodi nent the present invention provides a nehhod of . $reparing an
N- [ [ 4- ( 3- phesyio mostazdhe M- pbenyliperarelotryDphsyParianylieoppankde.m | a 1a,
wherein the nethod conprises formng a di efyhanone oxi ne derivative
conmpound b;ﬁowm&acd!&q%? né?‘ﬁ“&?ﬁﬁ@ﬁ@ﬁé‘ﬁ%ﬁ%@%ﬁ a source of 25

hydr oxyllc?arri ne; andn6@Bt aabbdifheitthd pREEdTEN@RALIbY ptdvides aangivathal Wi th a 'strong
base and an acetylating agent to forma di phenylisoxazoline derivative

conpound;  amepaimgtandi-{ g3t prenplisonero)d iphapvisu enydsuifonamige he¥A%ound with
b oduct: - SRS TREP R NAPBLURE BRI BRI o sour ce of
flhmgogit ?uéfu@@?%'#rfe‘?ha%gné BEinld &2%adR cAnmpsuhbepzemasidefzonam de conpound havi ng
diphenylethanone with a source of hydroxylamine; and contacting said oxime
15 compound with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative compound; and contacting the
diphenylisoxazoline derivative compound with trifluoroacetic acid and a
halosulfonic acid to form a halosulfonated product; and contacting the
halosulfonated product with a source of ammonia to produce the [isoxazol-4-
20  yl]benzenesulfonamide compound having the structure of Formula 1.
In another embodiment the present invention provides a method of
preparing an N—[[4-(3—phenylisoxazol-4-yl)pher1yl]sulfonyl]propanamide of
Formula 1a, wherein the method comprises forming a diphenylethanone oxime
derivative compound by contacting a 1,2-diphenylethanone with a source of
25  hydroxylamine; and contacting said oxime derivative compound with a strong
base and an acetylating agent to form a diphenylisoxazoline derivative
compound; and contacting the diphenylisoxazoline derivative compound with
trifluoroacetic acid and a halosulfonic acid to form a halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce

30 the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1; and contacting the sulfonamide compound with a propionating agent



Formul a 1; and contacting the sul fonam de conpound with a propionating
agent WO 03/029230 PCT/ US02/ 31445 6 to produce the

N[ [ 4- ( 3-wbangbd2soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de Pcorgsousd4havi ng
the structure of Formula la. In another enmbodi ment the present invention
provi des a nmethod of preparing an

N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ] sul fonyl ] propanam de, 5 sodi um sal't
conmpound having the structure of Fornula 1b, wherein the nmethod conprises

formng a @ﬁ@%&ﬁwtﬁé RapensphiyiBotesi-4-3)phaytisutfoylgrdppangidat act i ng a
1, 2- di phenyl et hanone wth a source of h)é/gr oxyl am ne; contacting said oxine
deri vat i ve comppoudridvisigtthe strusturongFpardadad an acetyl ating agent to forma

di phenyl i soxazol i ne derivyative; .contacti I i zoline 10

derivative with ?‘IIOF}FQESF%Q@%’E‘?“& ﬂ?crfraseé{nlgogﬂtﬁaﬁgg‘ﬁlpg oni %thggisg to forma

hal osul foni}{pqﬁﬂg QONC4-(5 Hér@%b)(&oﬂﬂgl)bﬁ’én@ﬁbdlfmﬂpﬂn@anmnida,ct with a source
op - -

of ammmoni oduce the [i"'soxazol yl ] benzenesul f onam de 1;d contacting
the subf oradiushesaiticomppumbhayivg thagtragjeistof Formypla dbe whem the metho

N[ [ 4- (3- phenyl.i soxazol -4- vyl )phenyl ] sul fanyl R ' conmpound havi ng

the struct QP@P&FeSIfBWI’#Bg&dﬂ%&@%ﬂ%“%ﬂ?ﬁ@#\ﬁ%% %gﬁ ?%%a anmi de conpound

with a sodi c'dﬂ?a?ﬂ’%ea {9 k%ﬂ?/ﬂ%ﬁlah@& with a source of hydroxylamine; contacting
oxazol™-4-yl

N-[[4-(3-phenyli ) phenyl | sul fonyl ] propanam de, sodi um sal t
conmpound hayidngimé derbtative tompowfd Wish astrenglipse prd amherchdlingassti fRent t he

Compound hdomha dmsengtpeelie dutviesp el SERG A TRGRERIGSLI gyl hattde
10 derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product; contacting the halosulfonated product with a source of
ammonia to produce the [isoxazol-4-yl]benzenesulfonamide 1; contacting the
sulfonamide with propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyljpropanamide compound having the structure of Formula 1a;
15  and contacting the propanamide compound with a sodium base to produce the
N—[[4—(3—phenylisoxazol-4—yl)phenyl]sulfonyl]propanamide, sodium salt
compound having the structure of Formula 1b.
In another embodiment the present invention provides a method of

preparing a benzenesulfonyl halide compound having the structure of Formula

20 4
Rs
Ry Ro
Rsg Ry
S0X
4
25

wherein X is a halogen atom and R, R?, RS, R*and R® are independently

selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,



25 wherein X is a halogen atomand Rl, R2, R3, R4 and R5 are independently
sel ected fromthe group consisting of hydrogen, alkyl, alkenyl, al kynyl, WO
03/ 029230WB@3h28BR/ 31445 7 cycl oal kyl, aryl, heterocycl ylPCTAISRDIMA5

al kyl am no, al kylthio, acyl; wherein 7al kyl, al kenyl, al kynyl, cycloal kyl,
aryl, heterocyclyl is each optionally substituted wth one or nore

noi eties selected fromthe group consisting of al kyl, alkenyl, alkynyl,
cycl oal kyl, aryl, heterocyclyl, al koxy, alkylamno, alkylthio, acyl, halo,

5 hal oal kylgéphicyhk@nérroyelyhalioal katkylaaid, alkidddy valbatbeydin albikr ei n t he
met hod congéri ses contacting a substituted phenyl c rrpogsgcg havi ng the
structure alkenfonikyhy, &clogtkyl, ey, lrgerogyelyl ieach @pHonally OSSR osul'f oni ¢ aci d

in the presence of trifl uqgroacget.i i r r (i zenesul f onyl
hal i de conpBthee qrﬁn%{ﬁ&%%}ﬁs é%ﬁ%ﬁ‘?féﬁ}tﬂf: ﬁ}e&grcggﬁﬁgn% dr?\?iel%l i %ﬁ&gyovi des a
met hod of %&r@gﬁe%bmy@a@n RbeRIl IS0 KKoRY -l imine nateyldsal acglphiblohal i de
wherein the hod conprises contacti n)g@(a 4, 5-dj phenyl i soxa%gl e conpound
with a Bal omidafiivirgl, aloxyrylrhalerdkylr anskeatkexybrloplkyk |whereiadat Pethedi d, t her eby

form ng a o phenyl | soxazol - d; L. PenZ6nasHLS AR Rl dtnepRpOLNd having the

Formula 5:

Ry

10 S

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
a benzenesulfonyl halide compound.
Tn another embodiment the present invention provides a method of
15  preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a 4,5-diphenylisoxazole compound with a halosulfonic
acid in the presence of trifluoroacetic acid, thereby forming a 5-phenylisoxazol-

4-yl benzenesulfony! halide compound having the structure of Formula 6:

SO.Cl

| N\

(

20



WO 03/ 029230 PCT/ US02/ 31445 8 Further scope of the applicability of the
present invention will beconme apparent fromthe detail ed description

provi ded weloemeo2bibwever, it should be understood that thecCraiSonsusng
det ai | ed description and exanpl es, ile indicating preferred enbodi ments
of the invention, are given by way of 5 illustration only since various
changes and nodification within the spirit and scope of the invention wl|l
beconme apparent to those skilled in the art fromthis detailed
description. BREEmOESGR HthOppBtabitify dFlthd flieSent iveRiiguwdl tecoméws a process
by which 4-[5-nethyl -3-phenyl i soxazol -4-_ vyl ]benzenesul fosga@d%e havi ng t he
structure apparent frdnatht detanled dessripipeir B‘iﬂ’."ldeéibﬁliwé W EWE SPREYSPocess by

whi ch the conpounds havi the str r fosl@nddd 1b can be
prepared f PBAIHAR %@ﬁ%@fﬁgo‘ﬁ%idﬁ%ﬂ%‘ﬁé&scﬁ?ﬁ% ] ot 'Formula 1. DETAI LED
DESCRI PTI %d@&\tﬂg@r "ERED) G EMRODE MENT®ntidh, Fbeivienlbyovaiyrng det ai | ed
description 1s provided to aid those skilled in the art i.n gﬁc?CtiCi ng the
present5i nyidmtiation oftyeincs varieusichangiss and gwdificatien BB IE FOTE 6°¢ not be
construed to unduly limt t resent | I O ; di £t ¢k @fs and

vari ations SPW%@@%WBB‘H?%‘%@GE?@%ﬁg%%%ﬂxgﬂ}éﬁsgaggﬁd e nade by those of

ordi nary ski ! keight w thout departing fromthe spirit or scope of the
present 2 e%a?}lsééﬁ%sticv 1%Fscovery. The contents of each of the references
cited herein, including the contents of the references cited within these

primary references., & DSt iipTi0RPORTARSFIGYRES' er ence 1n their

entirety.
10

Figure 1 shows a process by which 4-[5-methyl-3-phenylisoxazol-4-
yl]benzenesulfonamide having the structure of Formula 1 can be prepared.
Figure 2 shows the process by which the compounds having the structure

of Formulae 1a and 1b can be prepared from the compound having the structure

15 of Formula 1.

DETAILED DESCRIPTION OF THE PREFERED
EMBODIMENTS

20 The following detailed description is provided to aid those skilled in the
art in practicing the present invention. Even so, this detailed description should
not be construed to unduly limit the present invention as modifications and
variations in the embodiments discussed herein can be made by those of
ordinary skill in the art without departing from the spirit or scope of the present

25  inventive discovery.

The contents of each of the references cited herein, including the
contents of the references cited within these primary references, are herein

incorporated by reference in their entirety.

30 a. Definitions




30 a. Definitions WO 03/029230 PCT/ US02/ 31445 9 The follow n initi
are provided in order to aid the reader in understandi ng thegdgfg:rgélons
descri pt iwo oef22be present invention: "A kyl," "al kenyl, " ramsozbieyhyl "

unl ess otherw se noted are each strajght chain or branched chain

hydr ocar bon groups of fromone to about 5 twenty carbons for alkyl or two
to about twenty carbons for al kenyl and al kynyl in the present invention
and therefore nean, for exanple, methyl, ethyl, propyl, butyl, pentyl or

hexyl and et henyie f&umﬁgﬂéfmﬂm@mIprovmmltmrmydicrt@mdhh«ma9¢rland et hynyl,
proPynyI butynyl, pentynyl, or hexy n¥ respectively and isoners thereof
10 "Cycl oaIuhﬁérStan@ngthﬂﬂ@@aﬂedrdeﬁqﬂRthn|0 Hgauesent B¥eHIe wherei n each ring

contains three t, 0. N ataq n | t

o e doubl o or ¢ e "EERES Bayel AR ARG AgeRAn S0 &l opropy!

cycl obutyl o e¥6{ QRENEYranct¥a cBAR Ry Hrocayon gﬁxlubeﬁiyﬂromamd ta):ybdubhe tyl. "Aryl”
f pty y

nmeans a fully unsaturated nono- or rrultl-rln rboc
not Iimst edwemycmﬂ»bssfqmu@aootwmmab@g&twmyéa ﬁ(gﬁ]al Emd#glr' ! uding, - but

anthracenyl.. "Heterocyc I no- or

&ul ti-ring m&ﬁ%@&}% %@%ﬁﬁ ﬁfaor %rrgrf%teg%r ﬁ at %E%tggﬁﬁgg%r epl aced by

> S, Poorg @ %emn%r heg) ldﬂ@ﬁtheﬁ rp@{é@dyplbatentyh@eﬁmhﬂow egestlrodt ures: 20
z3 or z~ 2 whérein Z, is C .S 0O, or N with the

provi so t hatthymgk podpydyl, Batynylz persynyzpr |h§XWﬂ1€ﬁSP?Wé(ﬁlyc?é‘F15Wer%ut is not O or

S when attached. to another Z atom
thereof.

10 “Cycloalkyl” is a mono- or multi-ringed carbocycle wherein each ring
contains three to ten carbon atoms, and wherein any ring can contain one or
more double or triple bonds. Examples include radicals such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloalkenyl, and cycloheptyl.

"Aryl" means a fully unsaturated mono- or multi-ring carbocycle,

15 including, but not limited to, substituted or unsubstituted phenyl, naphthyl, or
anthracenyl.

"Heterocyclyl" means a saturated or unsaturated mono- or multi-ring
carbocycle wherein one or more carbon atoms can be replaced by N, S, P, or O.

This includes, for example, the following structures:

(Z\Z:a I/\Z3
/ or l

Qz ‘ 2
Z

20

wherein Z, Zl, 72 or 73 is C, S, P, O, or N, with the proviso that one of Z, Zl,
72 or 73 is other than carbon, but is not O or S when attached to another Z atom
25 by adouble bond or when attached to another O or S atom. Furthermore, the

optional substituents are understood to be attached to Z, Zl, 72 or 73 only when
each is C. The point of attachment to the molecule of interest can be at the

heteroatom or elsewhere within the ring.



25 by a doubl e bond or when attached to another 0 or S atom Furthernore,
the optional substituents are understood to be attached to Z, Z1, Z2 or Z3
only wherwoaao2se C. The point of attachnent to the nol eealrasot/3i4mi er est
can be at the heteroatomor el sewherg within the ring. WO 03/029230

PCT/ USO02/ 31445 10 The term "al koxy" ‘'neans a radi cal conprising an al kyl
radical that is bonded to an oxygen atom such as a nethoxy radical. Mre
preferred al koxy radicals are "lower al koxy" radicals having one to ten
carbon atoms. ExggpEs ali@xysHehbnd agidial somprisinge atkylivedigal tathoxy, propoxy,
i sopropoxy, butoxy and 5 tert-butoxy. The term "al kyl am np" neans a radi cal
conpri si ng bandal tleyeh oxpghncdmt $igh as pIngpyaadies. WP@F%‘@‘E?\‘P%}F%W such as a

N- et hyl am ng radi ¢al . re preferned. i " | ami no"
r adi caIy$ ha{?/‘%ﬁﬂs qug?o[\xgr 't;{ﬁﬁ?xga?agg:ﬁfsal}%gﬁlérc’%gggk&%@ﬁﬁdwxﬁﬂgﬁcZlmsnioncl ude

N- et hyl am 3@y iNabcdis MR Behogy, ethokd, mbposyaisopopody, Muttixgtahg| ani no,
N, N-di propyl am no, N butylam no, and N nethyl-N-ethylam no. The term

"al kyl t Bi o"temabatesya radi cal conprising an alkyl radical that is bonded to
a sul fur atom sych as, t hyl.t hi o radj.cal - gificef fadaphky! thio
radicals are "l rleig k‘iﬁ(ﬁe o F’&%ﬁnﬁﬁ?asdlﬁag\cl?rﬁ %ﬁ%&{io ?erﬁl carbon atons. 15

Exanpl es of; %&Q&d&@%ﬁﬁi naf¥eh Wdlen ARk Ryhthilemires faylichMiore prefgryddt hi o and
but yl t hi o. SI' e term"acyl" neans a radical conprising an al kyl or aryl

radi cal t hatdicals atedfaied alkylamicef bedisplyhayig AGde CEOWABERy met hyl 1 adi cal .

More preferred acyl radicals are y.car .10 _al kyl 1, radixgal s havi ng one

to ten car DRFTRRIGHRL S9eh rﬁﬂ%ﬂ’%&?@@?%@%@%@ﬂ’ %sﬂnéﬁlgﬁpnﬁlgg Igf such

radi calg i nghigRiftaRReNIR Aino, NORIdASYREMito, Birtshrglambr ypd Dpy | .
methyl-N-ethylamino.

The term “alkylthio” means a radical comprising an alkyl radical that is
bonded to a sulfur atom, such as a methylthio radical. More preferred alkylthio
radicals are "lower alkylthio" radicals having one to ten carbon atoms.

15  Examples of such radicals include methylthio, ethylthio, propylthio and
butylthio.

The term “acyl” means a radical comprising an alkyl or aryl radical that
is bonded to a carboxy group such as a carboxymethyl radical. More preferred

- acyl radicals are "carboxy lower alkyl" radicals having one to ten carbon atoms
20  and carboxyphenyl radicals. Examples of such radicals include carboxymethyl,
carboxyethyl and carboxypropyl.

The term “halo” means a fluoro, chloro, bromo or iodo group.

The term “haloalkyl” means alkyl substituted with one or more halogens.
Examples of such radicals include chloromethyl, difluoromethyl,

25 trifluoromethyl, pentafluoroethyl, dichloromethyl and trichloromethyl.
When used in combination, for example “haloalkylaryl”, “alkoxyaryl” or
‘alkoxyhaloalkyl” the individual terms listed above have the meaning indicated

above.

As used herein, Me means methyl; Et means ethyl; Pr means propyl; i-Pr

30  or Pr! each means isopropyl; Bu means butyl; t-Bu or Bu! each means tert-butyl.



"'I'he term "hal 0" means a fluoro, chloro, brono or iodo group. The term

hal oal kyl " neans al kyl substituted with one or nmore hal ogens. Exanples of
such radiwelog/o29260 ude chl oronet hyl, difluoromethyl, 25 triPCrasooseshyl

pent af [ uoroet hyl, dichloronmethyl andq{richoromethyl. Wen used in ’
Sonblnatlon, for exanple "hal oal kyl aryl", "al koxyaryl" or

"al koxyhal oal kyl " the individual terms |isted above have the neaning
indicated above. As used herein, Me neans methyl; Et nmeans ethyl; Pr neans
propyl; i-Pr 3gy&ik £1dis eRedd e s sueaghapptaduBusufiicinst gratopatedt - Bu or But
each neans tert-butyl. WO 03/029230 PCT/ U802/3144§ 11 Weak acid is an acid
\(/)\;tﬁuchdst hyahg}xyﬂfnmqtmcmtmtb@fdlpfmn&ﬁhaﬁ%ﬁ‘Eﬂ‘i‘?s&oéla thPFRABEA ani ne to react

h a di pheny anone conpound t e a di phenyl et hanone oxi

derivative Ettrt]n‘a‘.longtorxliﬂg&forbvsa 1V?§OI§£’ aslt,hg t hat uBon >c/ont acting anI ggi e
derivative 5 cepauRekeRs §oheaRatsipbh con@stinginaxinedesymivees to further
react with an acetylating agent. Deprotonatjng base is a base which reacts
with a hydreompbend predsak sufficienpdicanierespeares ffusher 1898 ani ne to further
react with a dj ,hené/l et hanone conpound to produce a di phenyl et hanone oxi ne
derivati veaﬁ‘ﬁbflﬁ B&aceto pr opi onati ng agent neans an agent that upon

contacting a b?ﬂﬁ)ﬁ! BR4tink GRS dasOWRRH RechAWitn @ hydrex gihmiretsattéo of Fornmul a 1
produces a sulfo yﬁ“ propananm de conpound. A propionatin a%ent can incl ude
11

anhag ti \ée pesduee ssificienakydaoiapine iy furthenjraet wih 2 In5epyrBAICni xed
anhydride, a propionyl = thioeste a_propi . or the like. A
pr opi onat i ﬁ@n@ﬁé‘g‘it fe_%u‘ieﬁ&?ﬁt?é‘%feihﬁ‘“%&p?’%‘?o%%ﬁﬁ%Fﬁg@t’gﬁ%f erabl y propionyl
chloridg, an actpys  afiesesfdhndsn beerd it upytontaeidgaol e,
N al kyl'-'N-al koxypropi onam des and the |ike. Many nore

benzenesulfonamide compound having the structure oty Formula 1 produces a

sulfonyl propanamide compound. A propionating agent can include an active

ester such as a propionyl anhydride, a propionyl mixed anhydride, a propionyl

thioester, a propionyl carbonates or the like. A propionating agent also includes

15  a propionyl halide preferably propionyl chloride, an active amides such as N-

propionyl imidazole, N-alkyl-N-alkoxypropionamides and the like. Many more

active propionating agents are described in M. Bodanszky, Principles of Peptide

Synthesis 14-61 (second revised edition, Springer Verlag 1993).
An acylating agent is an agent which upon contacting a 1,2-diphenyl
20  ethanone derivative oxime in the presence of a strong base produces an
isoxazolyl compound or an isoxazole compound having the structure of
Formula 2 and/orti Acylating agents can include an acetic anhydride,
preferably diacetic anhydride. An acylating agent can also include an acyl
halide, preferably acetyl chloride. An acylating agent can also include a C1 to
25  about C6 alkyl acetate selected from the group consisting of methyl acetate,
ethyl acetate, propyl acetate and butyl acetate and more preferably ethyl acetate.
A sodium base is a base which upon contacting with the
benzenepropanamide compound having the structure of Formula 1a produces a
sulfonyl propanamide sodium salt compound. Sodium bases can include sodium
30 hydroxide, a sodium alkoxide such as sodium ethoxide or sodium methoxide. A

sodium base can also be sodium hydride or sodium carbonate.



active propionating agents are described in M Bodanszky, Principles of
Peptide Synthesis 14-61 (second revised edition, Springer Verlag 1993). An
acyl at i ngwegen92se an agent whi ch upon contacting a 1, 2- diPppNarsy?/31429

et hanone derivative oxine in the presgnce of a strong base produces an

i soxazol yl conpound or an isoxazol e conpound having the structure of
Formula 2 and/or 3. Acylating agents can include an acetic anhydri de,
preferably diacetic anhydride. An acylating agent can al so i nclude an acyl
hal i de, pref er abd yroR&@iny lorsup i9 b icBkemicArmaiety vahich geragretotpratest aal so i ncl ude a
Cl to 25 about C6 al kyl acetate selected fromthe group.consisting of

met hyl acetchemjcal Binhiipnadiceola @,013[91#19Wﬂeé]éf‘emﬁ]feéu@ﬁﬂmﬂffﬁ&m%%et ate and nore

preferably ethyl acetate. .. A sodium. e | b e contacting
with the béﬁ‘i‘é‘ﬁ‘é‘bﬁ%ﬁ%‘ﬁb 'acfgé%r(? S%HanH%gevﬁrl%%C@ﬁé@ze??%@tp’h%ﬁe&g%n Fornmul a 1la
produces a .,siltf0RuktidH, eRanoRLGe: S06h ban adenovedmonnetl tisodtigiml bases can

i ncl ude socflhum 30 hydroxide, a sodium al koxi de such as sodi um et hoxi de or
sodi um Bet hbxinitel fulvctisuedity A hadexkproterdre FOUR &of FHORIFHAN FET 25 0di um

car bonat e. o 0%3@%3 F;gil(;/gu %g{ér%%ﬁ%%%héﬂ@ﬁhﬁéfﬁbﬁ&% JOMBHLE @ cheni cal

nmoi ety whi a onality of a nolecule
whi l'e the ;@Bﬁ&iﬂ Bhith HENHRESISH Bup is {rb%ﬁie@@ly argeetiimngatp. dJwfdif erent | ocus
cul'e e

in the nol . Preferably, "after t _cheni cal reaction, the gr ot ecting
group can heoteetimygswupocanetaeawideheinshemistial Nsmearews Ao UROlCERal i ty. A
hydr oxyl protectin roup. f.or exanpl n vedroup. A

pr ot ect ed @HFMﬁa?S%Vge(g%ﬁﬁoﬁ%rﬁp l@%ﬁ‘%mﬁc{/}‘iﬁtgﬁ%ﬁ\gﬁyﬁﬁ% in which the
hydr oxyly 9r @Rk §) OFRhRAtIRGNiBYy 86-D7 OT1GEd Edigos; Dot WilseBuSonsptI99%ct i ng
groups can Wi dely Tnh chem stry. Numerous h&/dr_ox | protecting groups

are descri h&d ekmnflaeddpratedi¢d iydsexanailng spatpds adepgit s Protective 10

G oups in Obe%%?llogynqgt%yrq g&ﬁgﬁ 327y (Third Edition, John Wley & Sons, 1999).

b. Process Details

15

In accordance with the present invention, a process is now provided for
preparing benzenesulfonyl derivatives, in particular 4-[5-methyl-3-
phenylisoxazol-4-yl]benzenesulfonyl chloride having the structure of Formula 6,
4—[5-methyl—3-phenylisoxazol-4—y1]benzenesulfonamide (valdecoxib) having the

20  structure of Formula 1, N-[[4-(5-methyl-4-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide (parecoxib) having the structure of Formula la
and N—[[4—(5-methyl-4—pheny1isoxazol-4—y1)phenyl]sulfonyl]propanamide
sodium salt (parecoxib sodium) having the structure of Formula 1b. A
schematic of a method for the preparation of valdecoxib using the present

25  invention is provided in Figure 1. A schematic of a method for the preparation
of parecoxib and parecoxib sodium from valdecoxib using the present invention
is provided in Figure 2.

Tn one embodiment, the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure

30 of Formula 1 comprising contacting a precursor compound selected from the

group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the



An exanpl e of a protected hydroxynethyl group is a deactivated
benzyl oxynet hyl group and the like. b. Process Details 15 In accordance
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al osul fonic acid 1 n the W) 03/029230 PCT/ US02/ 31445 13 presence of

E L Lf Ihulor oaf?ﬁmortﬁagise{fulgn the vatioye embiodinents dfdhapesens PBHEPYAAY  cont act i ng

_ al osul fonat e odyct with source of. LAt th

[i soxazol - 4¢VPPE?€E¥E\;%§E?CF ?ﬁna.@e gS%Bﬂﬁgﬁtlﬁg%'%g&g? F’{jj}%’? lﬁ}rge 01? Formul a
1. The fplo 'afnﬁgdxsu SlafhoHSe Mbre bRRA tNagduatsofeminciirentprisds t he present 5
i nvention, for ekanp

e, can be any conveni ent hal osul fonic_acid. Prefer
t he ammonium hydroxide. In another preferred embodiment, the source of erably

ammonia comprises anhydrous ammonia.
Tn another embodiment, the present invention provides a method of

preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl] sulfonyl]propanamide

15 compound having the structure of Formula 1a comprising contacting a precursor
compound selected from the group consisting of Formula 2 and Formula 3 with
a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound

20  having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound with a propionating agent to produce an N-
[[4—(3—phenylisoxazol-4—y1)phenyl]sulfonyl]propanamide comp‘ound having the
structure of Formula 1a. The propionating agent useful in the various
embodiments of the present invention, for example, can be selected from the

25  group consisting of an anhydride of propionic acid, a propionyl halide, a
propiony] thioester, a propionyl carbonate and an N-propionyl imidazole.
Preferably the propionating agent is an anhydride of propionic acid and more
preferably propionic anhydride and still more preferably a propionyl halide and
still more preferably propionyl chloride.

30 In another embodiment, the present invention provides a method of

preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl] sulfonyl]propanamide,



hal osul fonic acid is selected fromthe group consisting of br i
acid and chlorosulfonic acid, and nore pre?erably chlgrosulfgg?iu;L?SICThe
source ofwoasiemsa useful in the various enbodi nents of treTSeZB1YS '
invention, for exanple, can be seleqhed fromthe group consisting of
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e “an t nore preterabry propionyl Thloride. 30 In another

enmbodi nent ,plba&emh%ﬁm@me\tﬁyﬁsiomzqmeyl)mhesylhulfemﬂ]momnanaéfieeﬁ%ﬁiilfﬁg an

N a3 phenyl | soxazol -4 YIRS JLE M) PERPIAIA U5se WERDH 029230
the various embodiments of the present invention, for example, is selected from
the group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride

15  and sodium carbonate. Preferably the sodium base is sodium methoxide and
more preferably the sodium base is sodium hydroxide.
In another embodiment the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure
of Formula 1 comprising contacting a 1,2-diphenylethanone compound with a
20  source of hydroxylamine to form a diphenylethanone oxime derivative
compound, and contacting the oxime derivative compound with a strong base
and an acetylating agent to form a diphenylisoxazoline derivative and contacting
the diphenylisoxazoline derivative with trifluoroacetic acid and a halosulfonic
acid to form a halosulfonated product and contacting the halosulfonated product
25  with a source of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide
compound having the structure of Formula 1. The source of hydroxylamine
useful in the various embodiments of the present invention, for example, can be,
an aqueous solution comprising hydroxylamine. Preferably the source of
hydroxylamine is an aqueous solution comprising hydroxylamine and a weak
30  acid wherein the weak acid is a carboxylic acid and preferably an alkyl

carboxylic acid and still more preferably the alkyl carboxylic acid selected from



14 sodium salt conpound having the structure of Fornmula 1b conpri sing
contacting a precursor conpound selected fromthe group consisting of

Forrmul a WoOana24260 mula 3 with a hal osul fonic acid in the pceasozzi4ed
trifluoroacetic acid to produce a heiljosul fonated product and contacting

t he hal osul fonated product 5 wth a source of ammonia to produce an

[ 1 soxazol -4-yl ] benzenesul fonam de conpound having the structure of Formula
1 and contacting the [isoxazol -4- yl]benzenesul fonam de conpound havi ng t he

structure @fe FohpubRiskindiof ormic i@ pRkceeddidandgepiontcacit odunercan
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the struct praferablyfisaeeticacida Masd pegferably thaehr et e X Ngo e @Brpound of
Formula la with a saodium base.to.pr
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[ i soxazol - enzenesul f onam de conpound having the struct ure of Formul a
1 conpri si rydsehtoacti P deptotonating fheseyis selneind FOmcBABEREOM SHELI20 source of

hydroxyl am ne_to form.a di phenyl et hanone, 0xi | [ t&fpeund, and
cont act i ng SOARMRY le‘érﬂ(\tfgflf‘(]iély?{)% auar{]cei1 S\/(\)Aé{]'ﬁ}?%&gtérz\gﬁ% d\bégrsoe an%) an
acetyl g ingqa&g{% . biﬂdm@nQ&e@iﬂ&nx&hbtﬁemawﬁbre&ndeswe&bﬁ/e and contacting
t he di phenyl1soxXxazoline derivative with trifluoroacetic acid and a

hal osul f onilydr@gilanihe céopnsea hm@pagmmmd@ph@r&@@g seiHmASHRet i n g the
[ Tsoxazol - 4-y1 | EEFATEE CRIeOHAR B OB TRERAT he RSP PRI of Formi a
1. The sourgen®f, MEdhasyd Abd¥ments of the present invention, for example, can be
preferably selected from the group consisting of a lithium dialkylamide, an aryl
15 lithium, an arylalkyl lithium and an alkyl lithium. The strong base can be a
lithium dialkylamide and preferably lithium diisopropylamide. More preferably
the strong base is a C; to about Cyo alkyl lithium and more preferably selected
from the group consisting of butyl lithium, hexyl lithium, heptyl lithium, octyl
lithium and still more preferably butyl lithium or hexyl lithium.
20 The acetylating agent useful in the various embodiments of the present
invention, for example, can be selected from the group consisting of an alkyl
acetate, an acetic anhydride, an N-alkyl-N-alkoxyacetamide and an acetyl
halide. The acetylating agent can be an acetic anhydride and is preferably acetic
anhydride and can be an acetyl halide and preferably acetyl chloride and more
25  preferably a C1 to about C6 alkyl acetate selected from the group consisting of
methyl acetate, ethyl acetate, propyl acetate and butyl acetate and more
preferably ethyl acetate.
In another embodiment the present invention provides a method of
preparing an N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonylJpropanamide
30 compound having the structure of Formula 1a comprising contacting a 1,2~

diphenylethanone compound with a source of hydroxylamine to form a
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and a weak 30 acid wherein the weak idis a carboxylic acid and
preferably an alkyl carboxylic acid and still nore preferably the alkyl
carboxylic acid selected from WO 03/029230 PCT/ US02/31445 15 the group
consisting of formc acid, acetic acid and propionic acid and nore
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useful in the variols enbodi nents of the present invention, for exanple
gagl Eel pr ?i&f@pﬂopicﬁliaﬁmga@ﬂt fo mosldean gF-Oidp 3 abeByiEorMpldf a |t hi um ’
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a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine and contacting the
15 oxime derivative compound with a strong base and an acetylating agent to form
a diphenylisoxazoline derivative and contacting the diphenylisoxazoline
derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound
20  having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound with a propionating agent to produce an N-
[[4—(3-phenylisoxazol—4—yl)pheny1]sulfonyl]propanamide compound having the
structure of Formula 1a and further contacting the compound of Formula la
with a sodium base to produce an N-[[4-(3-phenylisoxazol-4-
25  yl)phenylJsulfonyl]propanamide, sodium salt compound having the structure of
Formula 1b.
Tn another embodiment the present invention provides a method of

preparing a benzenesulfonyl halide compound having the structure of Formula

4:

30



invention, for exanple, can be selected fromthe group consisting of an

al kyl acetate, an acetic anhydride, an N-al kyl - N-al koxyacet am de and an
acetyl mabiod®2923he acetyl ating agent can be an acetic anirgarisde3amy i s
preferably acetic anhydride and canlge an acetyl halide and preferably
acetyl chloride and nore 25 preferably a O to about C6 al kyl acetate

sel ected fromthe group consisting of nethyl acetate, ethyl acetate,

propyl acetate and butyl acetate and nore preferably ethyl acetate. In
anot her enbodi ment the present invention provides a nethod of preparing an
N-[[ 4- (3- phenyl i soxazol - 4-yl ) phenyl ) sed f onyl ) propanam de 30 conpound
havi ng the structure of Fornula |l a copprising contacting a 1,2

di phenyl et hanone conpound wi thya sourge of hydroxylamne to forma WO

03/ 029230 PCT/ US02/ 31445 16 di phepyl ethgadne oxi ne derivati ve conpound;
contacting the oxine derivative with a strong base and an
Jazol i ne derivative; contacting the
di phenyl i soxazol i ne derivative_ _w MO oacetic acid and a

hal osul fonic acid to form a halsul f ofiat ed ‘oroduct; contacting the

hal osul fonated product with a source ¢f ammonia to produce an

[i soxazol - 4-yl ] benzenesul f onani de conPB¥nd having the structure of Fornul a
1; and contacting the [isoxazol -4-yl]HBenzenesul fonam de conpound wth a
propi onati ng agent to produce an N-[[4-(3-phenylisoxazol -4-

yl ) phenyl ] sul fonyl ] pr opanam de conpound having the structure of Fornula |a.
10 I'n another enbodi ment the present jnyention jprovides a %ythod of

preparing awhdein[dis(@hadbveenyptoms erARoI R4Ry B paely | 9r¢ MIeBsiAeTY opanani de,
sodi um salt conpound having the structure of, o npri sing formng
a di pheny| etFesHdieony hergto ?FVB?P%gygﬁﬂofﬁh%kgygggﬁﬁﬁgt g al,oz2-

di phenyl et h%m&ﬁ%%&ow&}h, AkSBY bIk§aefind) Wikydikid, acglneharia atlomt acti ng t he

alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl is each optionally substituted

10  with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo,
haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl, and alkoxyhaloalkyl; wherein the method comprises

contacting a substituted phenyl compound having the structure of Formula 3:

15
Rs

R4

3

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
20  abenzenesulfonyl halide compound.
More preferred embodiment of the present invention a method wherein
R? is heterocyclyl optionally substituted with one or more moieties selected
from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo, haloalkylaryl, alkoxyaryl,



15 oxime derivative conpound with a strong base and an i

form a diphenylisoxazoline derivative ang contacting tﬁgetyl ating agent to
di phenyl iwoxasz2sne derivative with trifluoroacetic aci dramisa2/3144s

hal osul fonic acid to forma hal osul flgnat ed product and contacting the

hal osul fonated product with a source” of ammonia to produce an

[1 soxazol -4-yl ] benzenesul f onam de conpound 20 having the structure of
Formula 1 and contacting the [isoxazol -4- yl]benzenesul fonam de conpound

with a prophRafdl RtkoRg@MonkD pRétected Bydox ihethyl, arylalkoxymethyl, and
[[4-(3-phenylisoxazol -4-yl E?en | ] sul fonyl ] propanam de c ound having the
structure afkokghatodlbyllendahd R Rt #nrR cayphyeHoRsy Sﬁlﬂtafu’%"ﬁﬁ’é‘%%e ¥ Fornula | a

wi th a sodi um bas 0 _prgduce.an - i 5
yl ) phenyl ] < @8’2‘95] f?g'éﬁgﬂﬁ sc?éefCtefsdo&Mt}?nﬁéséPPBgéwr?é)%lagég g;\;?zﬁl)éﬁt% ﬁ% structure
of  Formul %B/M%olgh Whenal ek opabRdiyEebitithiee wittesenk nioww entdten provi des a

nmet hod of repdaring a benzenesulfonyl halide conpound havi
of For il a selctedBroiOhe 3r@RIRBEIsEUiladad/ dhenyb aﬂ%’%hsyclaaqkﬁz h:l’tgesgtz&uczuge

LLLEt 0 Poeeneng ot bR i o B TR R ARSI
haloalkyl, alkoxycarbonyl, protected hydroxymethyl, arylalkoxymethyl, and
alkoxyhaloalkyl; and Rl, R2, R* and R® are hydrogen.

In another embodiment the present invention provides a method of
10  preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a 4,5-diphenylisoxazole with a halosulfonic acid in the
presence of trifluoroacetic acid, thereby forming a 5-phenylisoxazol-4-yl

benzenesulfonyl halide compound having the structure of Formula 6:

SO.Cl

| AN
N\O

(1

15

Tn another embodiment the present invention provides a method of
20  preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a compound selected from the group consisting of
Formula 2 and Formula 3 with a halosulfonic acid in the presence of
trifluoroacetic acid, thereby forming a 5-phenylisoxazol-4-yl benzenesulfonyl
halide compound having the structure of Formula 6.
25 As provided herein trifluoroacetic acid is a useful solvent for the

halosulfonation of aromatic compounds to give the corresponding aryl sulfonyl



cycl oal kyl, aryl, heterocyclyl, alkoxy, alkylam no, alkylthio, acyl;
wherein al kyl, al kenyl, alkynyl, cycloal kyl, aryl, heterocyclyl is each
opti onal I'woalbssd uted 10 with one or nore noieties sel ecPed/tiSopsm4the group
consi sting of alkyl, alkenyl, alkynyb, cycl oal kyl, aryl, heterocyclyl,

al koxy, al kyl am no, al kylthi o, acyl,]halo, hal oal kyl aryl, al koxyaryl,
hal oal kyl , protected hydroxynethyl, arylal koxynethyl, and al koxyhal oal kyl ;
wherein the method conprises contacting a substituted phenyl conpound

havi ng t he 1siiHsCtTHE @sObf (HokMohE acidlffoRdes FutRRzation(ORmanRSolEd with a

hal osul fonic acid in the presence of trifluoroacetic acig, t hereby form ng
20 a benzerebsttatesnThe highedleoilrgpaintraf triflbereagstisreid, vegus 15€nt of the

present inventijon met hqd rei.n i f opid onal |y
substit ut edﬁ:‘?rt G e%hieﬁi?}o\é\{rﬂﬁ%ag?? Ees%% tsléélfteoc e‘%&gﬁgdrtn)ét l?1@%(\:111 oup consi sting

of alkyl, QE%EM{ME:@AHWM% cHVIEve @l dbenefivstshorteheh@ionainedsyln, al koxy,
al kyl am no, alfkylthio, acyl, halo, hal oal kyl ar al koxyaryl , WO 03/029230

aryl,

PCT/ US03/ 3 latdifion] Bifheiromkiis hoid edrkepxysed tnpigydissopredhe saltArapaiox y met hyl |
aryl al koxynmet hyl , and al koxyhal oal ky] . an BelJRonar e hydrogen.
Still furt H3PSEHe ’é‘F‘]_Fléa 1§ ?Sle‘%/ﬂ‘zi Sﬂ%f I'ﬁé/oﬁans %S%?#bﬁggtleggé%?eg[{ ed from the
group consi kg Afhal RE%ELRIN eadidd THYISE 00 kiyflussbaett aciR3lsbs opti onal |y
substituted with one or nore noieties 5 selected fromthe group consisting
of al kyl, adlkeinyles chlokigatgd hydrpesrenmis Eyam aigegissions and aqueous waste A

streams.

10 The halosulfonation reaction under which compounds 2, 3, and 5 react to
form the aromatic sulfonyl chlorides of structures 4 and 6 is carried out in the
presence of trifluoroacetic acid.

The ratio of trifluoroacetic acid used and reaction time can vary as

shown in the table below.

15
TFA Temperature | Reaction | Completion Valdecoxib’
time time
Equivalents °C
Hours (h)
2.0 70 2 <30 min 78
2.0 40 6 33h 80
3.0 60 3 50 min 76
4.0 70 2.5 1h 87
4.0 40 4 4h 77
! Endpoint mol % values from in process samples quenched
20 with acetonitrile, water, and ammonium hydroxide mixture.

It is preferable to use sufficient trifluoroacetic acid to ensure a fluid

reaction mass. For the conversion of 2 and 3 to 6, the amount of trifluoroacetic



het erocycl yl, al koxy, al kyl am no, al kylthio, acyl, halo, hal oal kylaryl,

al koxyaryl, hal oal kyl, al koxycarbonyl, protected hydroxynethyl,

aryl al koxwowslgd230 and al koxyhal oal kyl ; and Rl, R2, R4 aneCRAISar/z4hydr ogen.
I n anot her enbodi nent the present in %nti on provides a nethod of 10
preparing a 5-phenylisoxazol -4-yl benzenesul fonyl halide wherein the nethod
conpri ses contacting a 4, 5-di phenylisoxazole with a halosulfonic acid in
the presence of trifluoroacetic acid, thereby formng a

5- phenyl i soxazah 14kl frorR hARNESHY dbeimyd whight etpiedsmoteludivhavR2agd he structure
of Fornmula 6: SO2CI© 15 6 In another enbodi ment the present invention
provi des a InehéipefafedZontpdipenti thg weeight paERglPRtS B Toacelic a8 A8 nesul f onyl
hal i de wherein tkhe matgodf cr}(a?ri ses contacting a conpound sel ected from
the group COARitQEReWeIgRt OlZedfida 2 and Formula 3 with a hal osul foni ¢ acid
in the presence g ha?cfshffbh’é%fo%%@ﬁ:rtibﬁ c@fprdeceddtRe£ Yarlge bfftofgpesatures

5- phenyl i soxazol -f—y benzenesul fonyl "~ halide conpound having the structure
of For 3l a dad pedierdblyris peifdeatdheitten thetrangd efor20%e & 1Q0°aend M¥e a usef ul

cor 1 eopondi IECRbY ol iy e opas S el BB G I BB THE, | des. The
use Of 11 hiiR08RRAkKG Rabibiiatides: sokubirkaabianiobr indy sol i d

substrates. er ng point of trifluoroacetic acid versus
met hyl ene mbdsorei ahd iepaiidrelsly cheied aliowlow drehdibing peintef tsHupwatéccarri ed out

at higher tenperatures, and which,_can have_.the benef] er reaction
tinmes. In SAcitepder ainospheriq EFS?SBEchg? ghlaﬁs@f%%ﬁogga%g@geﬁatglr . IE:Ii ssol ve the
solid a1{00 n?t%}élﬁ]era %ftﬂ%ﬁ&l%@ﬁﬁeicﬁl tBh&or SRtkns &f gevém ldssa@niker the

[

substrate a ration
to volatilization.

C. Detailed Preparative Methods

The starting materials for use in the methods of preparation of the
15 invention are known or can be prepared by conventional methods known to a
skilled person or in an analogous manner to processes described in the art. The
following examples are intended to be illustrative of the many embodiments of

the present invention and are not meant to be limiting in scope.

20  Generally, the process methods of the present invention can be performed as
follows. Larger scale preparation can be performed, for example, by

proportionately increasing ingredient quantities.

25 Example 1.

Preparation of 4-(5-Methyl-3-phenyl-4-isoxazolyl)benzenesulfonamide
(valdecoxib, 1)



device to a halosul fonation reactor. The use of trifluoroacetic acid also
elimnates chlorinated hydrocarbons fromair em ssions and agueous waste
streans. WO 0¥lz92B@l osul f onati on reacti on under whi ch conp@amdso231433 and 5
react to formthe aromatic sulfonyl ghlorides of structures 4 and 6 is
carried out in the presence of triflUoroacetic acid. The ratio of
trifluoroacetic acid used and reaction tine can vary as shown in the table
bel ow. 15 TFA Tenperature Reaction Conpletion Val decoxi bl tine tine

Equi val ents C Hours h 2.0 70 2 <30 min 78 2.0 4058N% 3 h 80 3.0 60 3 50
mn?v76 4.0 70 2.5 h 87 4.0 40 4 4 h 77 gpoi nt nmol % values fromin
process sanples quenched 20 with acetonit wat er, and anmoni um
hydroxide m xture. It is prefera cient trifluoroacetic acid
to ensure a fluid reaction ng ¢ rsion of 2 and 3 to 6, the
anount of trifluoroacetic WO ( P { US02/ 31445 20 acid can rénge
ivd relative to 2 and 3. In one
of trifluoroacetic acid was

preferred embodi ment, the wei ght equivale
equal to the weight of 2 and 3.

| Ll

Step 1: Preparation of 1.2-Diphenylethanone, oxime 7.

To a solution of deoxybenzoin (2.3 kg, 11.7 mol), acetic acid (669 mL, 11.7
mol), and ethanol 3A (8.05 L, 190 proof) at 70 °C was added 50 weight

10 percent hydroxylamine (800 mL, 13.3 mol) via an addition funnel. The
addition funnel was rinsed with water (460 mL) and the reaction mixture
held at 70 °C for 1 hour. The reaction was monitored for reaction
completion by HPLC. Water was charged to the reactor (2.87 L) and the
temperature reduced to 50 °C. An aliquot (250 mL) was removed from the

15 reactor, cooled, and allowed to crystallize. This mixture was reintroduced
into the reactor to seed the batch and initiate crystallization. Seeding is not
necessary, but, if used, helps increase the bulk density of the oxime product
thereby enhancing the handling properties of the resulting oxime. After
stirring for 1 hour, water (8.78 L) was added over 2.5 hours and the mixture

20 cooled to 20 °C. The mixture was pressure filtered; and the cake was
washed with 2:1 Water/ethanol 3A (10.8 L), and then water (4.5 L). The
cake was blown dry with N, overnight to afford a white solid (2.34 kg, 95%
yield, 96:4 E/Z oxime isomers). High-resolution MS (ES) m/z (M + H)*
calculated: 212.1075; found 212.1085.

25

Step 1 (alternate procedure) Preparation of 1,2-Diphenylethanone,
oxime 7.




The hal osul fonati on reaction can proceed over a range of tenperatures 5
and preferably is perfornmed within the range of -20C to 100C and nore

pref er ablwoabo380C to 70C, still nore preferably about PECUS2/88E The
chl orosul fonation reaction can proce at atnospheric pressure or under
pressure and is preferably carried out” bel ow the boiling point of
trifluoroacetic acid under atnospheric pressure. The chlorosul fonation can
proceed at higher 10 tenperatures with enough pressure on the reactor
system to preygRtolu@ss 88 d&i§bertz8iM@b & d,100382thels), sadiviDetehicddd.Preepar at i ve
Met hods The starting materials for use in the nethods of Br aration of the
15 invention @0 kmdemansketizmnl BA (R6EpEs 480 BLPoBA Vet Ve &A%t hods known to

a skilled ( ' | G '
art e 1 oF PawPhGPrERATRO AP HeaRR AR SO M PERP TP T e *The hany

enbodi nent s Ogyrir{g]la?u tpeﬁ@letredcﬂaﬁﬁﬁmfbmdam(eommr IMeanind wahe |imiting in
scope. 20 CGenera , the process nethods of the present invention can be

per f olr nﬁdbas nfonitbreddor eantipe completion hydpalrGt Wakeroeas cherpe s Bf ned, for
exanpl e, by proportionately increasjng. i [ Lt

Prepar at i on o_fea&g’(é%*fgl’ﬁ;@%ihﬁﬁ?ﬂ?‘fr?ﬁlﬁ?@ﬁ ;dgtslySﬁ )Qgé(r?\\lz'%%ﬁe@ht c')nar2n'5d(|§X ampl e
(val decoxi b, W\@SQ%QQG%% B2 £8d1dd, and AllowERINH2ystdllize. STlep 1:

Preparation o 2- D phenvl et hanone oxinme 7. To a solution of deoxyb i
(2.3 kg, 11.7 miviuye wacehitodaciddniogB@resctor 1asepd the batch and initiate ybenzoin

crystallization. Seeding is not necessary, but, if used, helps increase the bulk
10 density of the oxime product thereby enhancing the handling properties of

the resulting oxime. After stirring for 1 hour, water (274 mL) was added

over 1 hour and the mixture cooled to 20 °C. The mixture was filtered; and

the cake was washed with 2:1 Water/ethanol 3A (188 mL), and then water

(100 mL). The cake was dried in a vacuum oven at 50 °C for 16 h to afford
15 a white solid (76.39 g, 95% yield, 97:3 E/Z oxime isomers).

Step 2: Preparation of 4,5-Dihydro-5-methyl-3, 4-diphenyl-5-
isoxazolol, 2.

20 To a 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet was charged 1,2-
diphenylethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (160 mL)
was added while stirring to dissolve the solid. The reaction was cooled
using a jacket temperature of ~15°C. n-Hexyllithium in hexanes (131 mL,

25 2.3 M) was charged to the reaction vessel while keeping the temperature
below 10 °C. After addition was complete, the mixture was stirred for
30 minutes using a jacket temperature of —15°C. Ethyl acetate (120 mL)
was added keeping the temperature below 10 °C. The reaction mixture was
then transferred via cannula to a mixture of sodium chloride (14.0 g) in

30 water (160 mL) that was cooled to 5 °C. The reaction vessel was rinsed
with 40 mL THF and this mixture was transferred to the quench flask. The

quench mixture was warmed to 20°C and the layers were separated. The



nol ), and ethanol 3A (8.05 L, 190 proof) at 70 C was added 50 wei ght 10
percent hydroxylam ne (800 nL, 13.3 nol) via an addition funnel. The

addi ti on wornebo2ems rinsed with water (460 ni) and the re&cmiusn2/s4xs ur e
held at 70 C for 1 hour. The reactio zVas nmoni tored for reaction
conpletion by HPLC. Water was charged™to the reactor (2.87 L) and the
tenperature reduced to 50 C. An aliquot (250 nm.) was renoved fromthe 15
reactor, cooled, and allowed to crystallize. This mxture was reintroduced
into the reactQhnitQayeeRds Washdaatisha el bidatiainateoNaBICAD) sahattanon.  Seedi ng i s
not necessary, but,” if used, hel ps increase the bulk ‘genﬁit of the oxine

% ?dUCt tfthe_réo@]gé{am%mﬁj/r@ mhevateshdToligneléP anle) was addeq dhe @SAMEi ng oxi ne.
er stirri or ter. (8. 7 o
gg'gwn[d&%%e}g%hfe-ﬁ\ﬁ% cﬁ{t&l{eﬁ Pgﬁ%éot\/@ﬁl gxqqﬁéj?f?@ﬁ @washours and the

m xture 20 co préessure tered; and the cake

was washed Wiatttegngd. LMaRr 48 hanQlas 3duddl@dihd nixtandvisweoledat er (4.5 Q The
cake was blown dry wth N2 overnight to afford a white solid (2.34 kg, 95%

X; Ie| dl, ?6:d 4 52? ?él?greto:c S%mguls;)lg wlfigghmeecmt%ls fermens TOESYXRISEM + H) +

cul at ed: 2. ;. fou . 5, 2 . I d

Pr epar ati on o_fﬂtireé-ﬂﬁoﬁﬁléﬂ VRORERHESSh %%t%ggldl%%@% 8%‘8%@0@& /e Uggg; 31445
22 To a sol ut ﬁ?@nﬁfo .w%ﬁﬁﬁ/%lﬁxﬁg&p@aneﬂoﬁsﬁe.nm@)ohdmuﬁadacet ate (34.5
g, 0.420 nole), and ethanol 3A (267 nl, 190 proof) at 70 C was added 35

wei ght percent vﬁmmmyémwitheittvgdm blebd ovaraight #500°Gri Thepradist Waf e) via a
syringe punp. The reaction nj. h at f . d 5
moni tor ed f or OPEHEHASA %Wﬁ%ﬁ@[ﬁ%ﬁ%%we lqg\ﬁolfhgrh"r\%%)sla% glfiéségnt om?f]e
react oryo( 75. 0 gfi}offidlylchRulRIEF @M ANO£ 3862093 VBE) Coud 25Hilg8bt (0.5

15 Step 2 (alternate procedure): Preparation of 4,5-Dihydro-5-methyl-3, 4-
diphenyl-5-isoxazolol, 2.

To a 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet is charged 1,2-diphenyl-

20 ethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (209 mL) is added
while stirring to dissolve the solid. The reaction is cooled until a batch
temperature of —15°C is obtained. n-Hexyllithium in hexanes (131 mL, 2.3
M) is charged to the reaction vessel while keeping the temperature below 10
°C. After addition is complete, the mixture is cooled down to a batch

25 temperature of —15°C. Ethyl acetate (80 mL) is added as fast as possible.
The reaction mixture is adjusted to 0 °C and then transferred to a mixture of
sodium chloride (14.0 g) in water (160 mL) that is cooled to <5 °C. This
mixture is kept below 15 °C during the quench. The reaction vessel is rinsed
with 40 mL ethyl acetate and this mixture is transferred to the quench flask.

30 The quench mixture is warmed to 20°C and the layers are separated. The
organic layer is washed with a sodium bicarbonate (NaHCOs) solution (9.6
¢ NaHCO5/160 mL water). Toluene (120 mL) is added to the organic layer

and the mixture is distilled until 67% of the pot contents are removed



nm) was removed fromthe reactor, cooled, and allowed to crystallize. This
m xture was reintroduced into the reactor to seed the batch and initiate
crystal | iwetosoz23Geedi ng is not necessary, but, if used, [relrgso/signease the
bul k 10 density of the oxime product %hereby enhanci ng the handl i ng
properties of the resulting oxinme. After stirring for 1 hour, water (274
nm) was added over 1 hour and the mxture cooled to 20 C. The m xture was
filtered; and the cake was washed with 2:1 Water/ethanol 3A (188 nL), and
then water (%@%ﬁ&a}urelib_@-%a@. Yie5taflé (484 nilr) ia atldeci s the etixtate 50 C for 16 h
to afford 15 a ite solid (76.39 g, 95%yield, 97:3 E/Z oxine isoners).
Step 2: Prepacatlednt @b °@/ il 3y dr dumevdiieh img caysilnioamy | the mixWES 4701 ol , 2.

20 To a 500 nm_ jacketed reacto ' AY, i cal [
t her nocoupl e, ! f @_é?‘f%é%&@?ﬁ%aﬁi%ﬁ%&m %Fér;?%%%? gﬁar ;Lhr r1er2
di phenyl et han@psymeXiolBnd) htpénéttckienk. Thetslaiydied it avaduliiFdvephGt nl)  was

added whil e stirring to di ssolve the solid. The reaction was cooled using
a jacEetS tgnpenltaf?@n@l@ﬂow@dzhtﬁt%‘f@—l The piodvstiinobiainghag avhaie spid 25 2.3 )
was charged tg the reaction vessel ile keepi ure below 10
C. After addi t(YyBWab\H’@n\&féﬁﬂFB% @{eﬁfﬁg%%hf%swﬁg&s%gsﬁr%%ﬁ 30 ninutes
using a | acket.{.grRei@t of 81,0005 D5¢.1168 (M HFG ebaide2341281nL)  was added

keepi ng the tenperature below 10 C. The reaction mxture was then
tr?nsf(erlggd V|)a (r:]annula to a mxture of sodiumchloride (14.0 g) in 30

wat er m_ t_was cooled to- he .reaction vessel was rinsed wth
40 mL THE and ten & Breparation ol (A Vel -2 Dl 1' t he quench flask. The quench
m xtureyyas vaaBt Bt Andolina Aukieouer B, separat ed. The WO 03/029230

PCT/ USO 144523 0rgani ¢ Tayer was washed w th a sodi um bi carbonate
(NaHC®B) sol ution

4,5-Dihydro-5-methyl-3, 4-diphenyl-5-isoxazolol (50.0 g, 0.197 mol) was

¢l
ar a hSr

charged to a 500 mL reactor, which had been cooled to 5 °C. Trifluoroacetic
acid (38.3 mL, 0.496 mol) was charged with stirring to the reactor and the
15 35 °C solution was cooled to ~5 °C. Chlorosulfonic acid (232 g, 1.99 mol)
was added slowly to control evolution of hydrogen chloride (HCI) and
maintain < 25 °C during the addition. The reaction solution was then heated
to 60 °C and held at 60 °C for 2.5 hours. After cooling the reaction solution
to 0 °C it was added slowly to a stirred 2 to 25 °C mixture of toluene (172
20 mL) and water (150 mL). The reactor was rinsed with a mixture of toluene
(18.4 mL) and water (50 mL), which was then added to the quench mixture.
The toluene layer was extracted with water (50 mL) and cooled to 0.2 °C.
Concentrated ammonium hydroxide (62 mL, 1.60 mol) was added slowly
with cooling to maintain ~ 10 to 15 °C during the addition. The mixture was
25 warmed slowly to 35 °C and held there for ~40 minutes. Isopropanol (240
mL) was added, and the reaction mixture was reheated to 35 °C and held at
35 °C for 90 minutes. The crystalline mixture was slowly cooled to 20 °C
and the crude product was filtered, washed with isopropanol (100 mL) and
water (100 mL). The wet cake was transferred to a 500 mL crystallizer and
30 dissolved in methanol (350 mL) at ~58 °C. Water (92 mL) was added to the

methanol solution and the solution was heated to ~70 °C. This solution was



(9.6 g NaHCO3/ 160 nL water). Toluene (120 nL) was added to the organic

| ayer and the m xture was distilled until a pot tenperature of 90.2 C was

at t ai ned.wbeptameo (439 nlL) was added and the m xture was @®@colusd2/a445 0.5

Cmnto5 Cduring which tinme cryst formed. The m xture was filtered

t hrough pol ypropyl ene nesh and the solid cake was washed with 100 nL of

50: 50 (vol une/vol une) heptane:toluene. The solid was dried in a vacuum

oven with nitrogen bl eed overnight at 50 C. The product was obtained as a

white solid (4QuiBedbledid¥oycehslll forbmhineaohdticaronisiso S0Cs pefrr omet ry

cal cul ated for CI6HLI6NO2: 254.1193 (MtH)+, found 254, 1181. 15 Step 2

(al ternate prosebure) 5 ‘Ctlepaysalion peidugt wasyolseedby ilfEtiop; the cake

di phenyl - 5-i soxazal ol , To a 500 j AC e t jppedowi th a
pheny h?@f’%@%‘ﬁ‘ﬁ?‘&mg{k@% gg,?%ncfjdr{e%atﬁldgf vEAHPRES0

mechani cal st P@sRed Wit ive pressure nitrogen inlet is
charged 1, 2- db@hanyt 3@&11%&%&1@{'&' lo9mbtee (0S0) elgh@ peint of €1 @hiyfdr of ur an
(THF) (209 rrL)@is a 8rgd while stirrin tBiti‘O di ssolve the solid. The reaction
i s cool &d unt idkg & (Betbimfined amiPedegraes & oninutel @as §0ul: ai ned. n- Hexyl lithiumin
hexanes (131 nL, 2.3 M is charged to the reaction vessel while keeping
the tenperature below 10 C. After_addition is conplete, the mxture is
cool ed down to a batch 25 tenperati¥@mpke2: 15c Ethyl acetate (80 ml) is
added as fast as possible. The reaction mxture is adjusted to 0 C and

t hen transf er Peghataion oV 4i(&-muefthyl<h plhamyl-g-fhgos pzadd )pheaylgsug - wat er (160
m.) thafy i s coahRdahile{BaréeoxIhila). m xture is kept below 15 C during the
quench. The reaction vessel is rinsed wth 40 nL ethyl acetate and this
mxture is transaf oLk et bRed1a-igenshbatkesufOnatiae qUONcd) 032tmely is war med
to 20C and thg4 fsalgler gpaﬁaees}gpalr at edt.y)}lahe organic layer is washed with a
sodi um bi car baindtpeopidiat-ETR)iride (40 inbn 039 1eo)) werghmesd 16he 0 er ) . Tol uene
(120 nm.) is added to_the organic |l.a a ] e i istilled until
67% of the potreR%P dibe sluzry, vg?smgdﬁlxg heat&d" % §OhFC nglﬁ%utf‘fc acicf(46 Wit

e
15 0.8 mmol) was added in one portion. All the solids dissolved and the

mixture warmed to 55.5 °C within a 10 minute period after the addition was
completed. The reaction mixture was then heated to 80 °C and held for
approximately 10 minutes. Heating was discontinued, and the mixture was
allowed to cool to 50 °C and held for about 60 minutes; solid started to

20 crystallize from the reaction mixture at about 65 °C. The mixture was
slowly cooled to 0 °C and was held at 0 °C for about 60 minutes. The solid
was collected by vacuum filtration. The wet cake was washed with two
45-mL portions of methyl zerz-butyl ether and pulled dry at ambient
temperature for about 15 minutes. The solid was further dried in a vacuum

25 oven with a nitrogen bleed at 60 °C for 18 hours to give the solid product
(8.72 g 75 % yield). DSC maximum endotherm for the high melting point
parecoxib is 168.95. DSC maximum endotherm for the low melting point

parecoxib is 147.44.
30
Example 3.

Preparation of N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl]-
propanamide, sodium salt (parecoxib sodium, 1b).

35



WO 03/ 029230 PCT/ US02/ 31445 24 (tenperature -90-93 C). Heptane (439 nL) is
added and the m xture is cooled at 0.5 & mn to 5 C during which tine
crystal s woroai029ebe m xture is filtered and the solid cak@eCrasezastiesl wit h
100 nmL of 50:50 (vol une/vol une) heptagpne:toluene. The solid is dried in a
vacuum oven with 5 nitrogen bl eed overnight at 50 C. The product is
obtained as a white solid (typical manufacturing yield: 59%.

Hi gh-resol ution mass spectronmetry calculated for CL6HI6NO2: 254.1193

(MeH) +,  found 2P (51L8dthyISt-pRen3i-4 Rs@pacglphenyibulfonyGpidphimarhidg (i¥h@ny| - 4- 10

i soxazol yl ) benzenesul f onam de (val decoxi b, 1) 5- Di_hydr.0- 5- net hyl - 3,

. 4, -
4- di pheny! - 5- igs 62 ana) agdtp0onkof apselyte gipanol Ware Chélfgﬁii&é%ﬁ&%m& 500" niL

0466 ol ) wadetigh o SrSrv S hepRety 5 oCind nRERF SFMefiad 3555 ™
sol ution vas @l othP-xéx&atéﬁﬂB%agx&lﬁew&hcso@mﬂh§c&3ﬁd@in &hQDIMl )  was

added slowy to control” evolution of hydrogen chloride (HCl) and nmaintain
< 25 C duri ng (2hd @ 0di2Binmi) wahalded s thieamactioh vessehatWaSCt Hdfiterheated to 60 C

and held at 60 C for 2.5 hours. After cooling th ion. solution to 0 C
it was added S9giliop W25 cgn&%ﬁ@%&?Sﬂtwnzﬁa%eﬁ‘?%w‘ﬁb&ﬁf‘&{%i‘%QW‘ (172 20 ni)

d wat 15 A ' b i itihtel 18.4
and wat er ( %&%}ﬁjS?Q%ﬁ?@h\%ﬁ%@ﬁgﬁﬁ%@ﬂm%&, Sodih sHE Qo Aitihtel uene  (

m.) and water ded to the quench mxture. The
t ol uene | ayer omasaléixdtioncThd tarhpenatwet @frth¢ Edctidn) mantete cookgsed o 50.° C.

o0l i ng 1o mai P o 38 i THE WG Wi {PSOATRIE SR A ST o was 25
e addbh. and PR B e b ol d &t 35 C
for 90 m nut eswasNesshed ysicamlithneorfOxniupertiws of kiselye ethat@ddndwag0 C

pulled dry under house vacuum with a purge of nitrogen. The solid was

further dried in a vacuum oven with the nitrogen bleed at 120 °C overnight

to give the solid product (9.11g, 85 % yield). DSC maximum endotherm for

15 the form I parecoxib sodium is 274.28 °C

Example 4.

Preparation of 5-methyl-3.4-diphenyl isoxazole, 3

20
4,5-dihydro-5-methyl-3,4-diphenyl-5-isoxazolol (15.0 grams,

0.059 mol) was charged to a 250 mL flask. Trifluoroacetic acid
(10.5 mlL) was added with stirring, and an exotherm to 44 °C was
observed. The solution was heated between 44 and 57 °C for 60
25 minutes, cooled to room temperature, and vacuum distilled to
remove trifluoroacetic acid. The residue was dissolved in 100 mL
of toluene and vacuum distilled. The process was repeated a
second time to provide a semi-crystalline concentrate. The
concentrate was dissolved in 250 mL of hot heptane, decanted into
30 a 500 mL flask, cooled to room temperature and held for 18 hours.
The crystalline cake was broken up and the crystals were collected

by filtration. The cake was dried to provide 10.19 g (73 wt %



and the crude product was filtered, washed with isopropanol (100 nL) and
water (100 nmL). The wet cake was transferred to a 500 nL crystallizer and
30 di ssolwed3jozw2aet hanol (350 nmL) at -58 C. Water (92 nl) paagisazsigds t o t he
met hanol sol ution and the sol ution Wa,s heated to -70 C. This solution was
WO 03/ 029230 PCT/ US02/ 31445 25 slowy cooled to 50 C, held for 60 m nutes
and then cooled to 5 C. After one hour at 5 Cthe crystalline product was
collected by filtration, the cake washed with 75% nmet hanol -water (100 nlL)
and dri ed U”dﬁélfd‘j%FHférHe%ed 78dude. DECHhEkiag eoini:als. 55c9h24 IQ cal ori metry ( DSC)
melting point“of "171 to 17 5 deg C (determned at 10 degrees C/ mnute)
was found. Exarnifl %/tin Brapmsetlédprnof

N- F{ 4- (5- net hyl - 3- phenyl - 4-i soxazol yl ) phenyl | sul fonyl | - 10 propanani de
(parecoxi b, la). 4-(5-nethyl-3-phenyl-4-isoxazol yl)benzenesul f onam de (10.0
g, 0.032 nol) and propionic anhydride (40 nL, 0.31 nol) were charged to
the 500 nL reactor. The slurry was stirred and heated to 50 C. Sulfuric
acid (48 L, 15 0.8 mml) was added in one portion. Al the solids dissolved

and the mxture warmed to 55.5 CV\iE,thi ngalo m nute period after the
addition was conpleted. The reacti- re was then heated to 80 C and
held for approximately 10 m nutes. tj . and the

B =phe |10 Hhotes:; solid

m xture was dpavetign toh 4« banethyl- ah I SPrAZE '
started to 206crystallize fromthe reaction mxture at about 65 C. The

m xturgowas slowy cooled to O C and was held at 0 C for about 60 m nutes.
The solid wag £ahl&etRehel1 vacupRBryi-btisatiaol (IBioeguemt, 0ekdé mels washed with
two 45-nlL porfions of nethyl tent-butyl ether and pull e(g dry at amnbi ent

t enper at ure f ovasabanged tcta Pl gacketpr dlasle whiphyigas qogledygih ?iéda‘i ta vacuum

fluid. Trifluoroacetic acid (9.1 mL, 0.118 mol) was charged to the solids to

provide a solution at 38.6 °C. The solution was cooled to 2.1 °C and
15 chlorosulfonic acid (34.7 mL, 0.522 mol) was added slowly while
maintaining the temperature below 14 °C. The solution was heated to 60
°C, held for 2.5 hours, cooled to 20 °C, and transferred to a 125 mL addition
funnel. Toluene (52 mL) and water (52 mL) were charged to the 200 mL.
jacketed reactor, and cooled to 4 °C. The reaction solution was then added
20 slowly to the 200 mL jacketed reactor while maintaining the temperature
below 20 °C. The multi-phase mixture was warmed to 20 °C, and
transferred to a 250 mL separatory funnel. Toluene (50 mL) and water (10
mL) were added and the mixture was shaken. Settling of the mixture
resulted in two cloudy phases. The toluene phase was washed twice with 15
25 mL of water, transferred to a 250 mL flask with a 20 mL toluene rinse, and
vacuum distilled to 17.4 g of an oil. After initiating crystallization with a
glass rod and cooling, heptane (20 mL) was added to the crystalline mass
which was broken up to form a powder. The off white powder was
collected by filtration. Portions of 50 mL of heptane were used to aid the
30 transfer of solids to the filter. The cake was dried in a vacuum oven (35 °C)
to provide 13.6 g (79.4 wt %) of the sulfonyl chloride as an 85:15 mixture of
the para and meta isomers. HRMS Calculated for (M+1) C;6H13NO3ClL:
334.0305; Found (M+1): 334.0309.



25 oven with a nitrogen bleed at 60 C for 18 hours to give the solid
product (8.72 g 75 %yield). DSC maxi mum endotherm for the high nelting
poi nt  pawewson2d3é s 168.95. DSC maxi mum endot herm for t he PCoWwSiEst4ithg poi nt
parecoxib is 147.44. 30 Exanple 3. Ppﬁparation of N-f f4-(5-nmethyl-3-phenyl
4-isoxazol yl ) phenyl | sul fonyl - propandm de sodi um salt (parecoxib sodi um
k?%t43? WO 0ﬁ/029230 PCT/ US02/ 31445 26

- (5-net hyl - 3- phenyl - 4-i soxazol yl ) phenyl ] sul f onyl ] pr opanam de ( 10.
0.026 nmol) and 160 m of absolute ethaﬁol &ele charéeLptopa 500 nL( ° o
reactor. The slurry was heated to 45 C and held for 30 mnutes and a
sol ution of approximately 5 wei ght pEzample&odi um hydroxide in ethanol 5
(22.4 g, 0.028 nol) was added to the reaction vessel at 45 C. After
addi tion was conpleted, the solution was seeded with N-[[4-(5-nethyl-3-
pheny! - 4- i soxazglylibRRe a5 lmsthilonyhdir-apesaroibesatbuiionsl dhlorde, i ni ti at e
crystall zatlgg. The Tenperature of the reaction mxture was raised to 50 C
and hel d for mn. The m xture was slowy cooled to 0 C and held for 10

n or _ d to 0
e vashed {wi SEeHDLA. Subrsnr o e o HPEE RV Behdiap 110 "o "

pul l ed dry under ; lEUSE MEGHWIIAN Wk BoRUMIM P °Tijhdkeghitid. The sol i d was
further dried Iin a vacuumoven with the nltrogen bl eed at 120 C over ni ght

t ﬁ g} ve t Ihe sd]rifhhopri)aodjm&cic( 9351, BE N9l avad chapgtin@irisphightendot herm for 15
e r1orm a i i
10 P rp(?gvci)gl(el a sg‘lgt%nuzrl? 3| §C.2%%102r§su%om%x P &1%.34fnL, 0.201 mol) was

added slowly while maintaining the reaction temperature below 20 °C. The

solution was heated to 60 °C and held for 2.2 hours. The solution was then
cooled to 6 °C and transferred to a 60 mL addition funnel. Toluene (20 mL)
and water (20 mL) were charged to the 100 mL jacketed reactor and cooled
15 to 6 °C. The reaction solution was then added slowly to the 100 mL
jacketed reactor while maintaining the temperature below 16 °C. The multi-
phase mixture was transferred to 125 mL separatory funnel. Toluene (20
mL) and water (5 mL) were added and the mixture was shaken. Settling of
the mixture resulted in two cloudy phases. The toluene phase was washed
20 twice with 5 mL of water, transferred to a 125 mL flask with a 17 mL
toluene rinse, and vacuum distilled to a semi-crystalline concentrate. The
concentrate was dissolved in 100 mL of toluene and vacuum distilled to an
oil. After initiating crystallization with a glass rod, heptane (11 mL) was
added, and the mass broken up to produce an off white powder. The solids
25 were collected by filtration. Portions of 25 mL of heptane were used to aid
the transfer of solids to the filter. The cake was dried to provide 7.07 g (100
wt %) of the sulfonyl chloride as an 85:15 mixture of the para and meta
isomers. HRMS Calculated for (M+1) C16H;3NOsCl: 334.0305; Found:
(M-+1): 334.0299.
30

Example 7.



Preparation of 5-nethyl-3,4-di-phenyl isoxazole, 3 20

4, 5-di hydr o- 5- net hyl - 3, 4-di phenyl - 5-i soxazol yl (15.0 grans, 0.059 nol) was
charged twoa3am23mi flask. Trifluoroacetic acid (10.5 nmLpcrasozsidesl with
stirring, and an exothermto 44 C was,, observed. The sol ution was heated
between 44 and 57 C for 60 25 m nutes,” cooled to roomtenperature, and
vacuumdistilled to renove trifluoroacetic acid. The residue was dissol ved
in 100 nL of toluene and vacuumdi stilled. The process was repeated a
second tinme t @R ef A-(SaVkihLy-phélyl-Hasoeasiepehiaieslfohiieacidoncent r at e was
di ssolved in 250 nL of hot heptane, decanted into 30 a 500 nL flask, cool ed
to roomtenperature and held for 18 hours. The crystalline cake was broken

o ovide 10, 10 s MaIE Ghed oo e sk Rl Bl Sy s Mt L P
desired pr Odu%gol ter 89 5 inﬁl% PHIMN Y anl PetRy@Bfdn (G58ahL)lRefd/ditrgedn an

unseal ed pan. anpl'e 5. Preparation of 445-nethyl - 3- phenyl - 4-
i soxazoly| ) bena endied flashyahd bdted fodeflux gyernight. After cooling to ambient

4, 5-di hydr o- 5-net hyl - 3, 4-di phenyl - 5-i soxazol ol (. 13. : 3 nol)
was charged t &eTAPIRyenthe;sQ ‘E@t(se‘%“? Ireo{g?(ve@]llin ?fRX/%Ssu’E:eogP %%%W{H%]? 1n}%(].)lgg'lc j acket
fluid. Triflugioassiiferdtiet uhderthifh vaduhl ShéRishitivasokdangecveial t he sol i ds
to provide a%gol uti onerat eSél. GerC.lgﬁ—l'he sol ution V\gg cooled to 2.1 C and

with toluene (500 mL) and heated to reflux. After about 30 minutes, the

solid melted and collected at the bottom of the flask. The mixture was

10 stirred at reflux temperature for 4 hours, cooled to room temperature and
stirred overnight. The solids were collected by filtration, briefly air dried
and ground to a powder. The powder was suspended in toluene (500 mL),
heated to reflux temperature and resolidified during the cool down to room

temperature. The solids were collected by filtration and dried giving 23.8

15 grams of product with a melting point of 174-176°C.



15 chlorosulfonic acid (34.7 nm, 0.522 nol) was added slowy while

mai ntai ning the tenperature below 14 C. The solution was heated to 60 C,
hel d for WO93k2msE, cooled to 20 C, and transferred to a PeF/usn2/addi tion
funnel. Tol uene (52 nL) and water (52 ) were charged to the 200 niL

j acketed reactor, and cooled to 4 C e reaction solution was then added
20 slowy to the 200 nL jacketed reactor while maintaining the tenperature
bel ow 20 C. The nulti-phase m xture was warnmed to 20 C, and transferred to
a 250 nL separatory funnel. Tol uengrAhfM8L) and water (10 nlL) were added
and the m'xture was shaken. Settling of the mxture resulted in two cloudy

phases. Th ueg}é7 phase was washed twice with 15 25 nL of water,
transferred G flask with a 20 nL tol uene rinse, and vacuum
distilled to 17.4 g of an oil. After initiating crystallization with a

gl ass rod and cooling, heptane (20 mi) was added to tgwfgcystall ne mass
whi ch wes bl.okenAupethed éfprapaingandisoxazpird-Bioenzpeion OPOURDI | ect ed by
filtration. Portlonng o%ﬁ”t 011;? hept ane were used to aid the 30 transfer
of solids tHVEMeheside offemURd vas dried in a vacuum oven (35 ©) to
provide 13.6 g (79.4 w 9% of the sulfonyl chloride as an 85:15 m xture of
the para and neta isoners. HRVS Cal cul ated for 6H13NO3C1:

334. 0305; Found (Mt1): 334.0309. WD 03/029230 /31445 28 Exanpl e
6. Preparation of 4-(5-nmeth phenyl-4- isoxazg henzenesul fonyl chloride,
5 6. 5-nethyl-3, 4-diphenyl isoxazole (5.0 g,
100 nL jacketed reactor which ) i
Trifluoroacetic acid (3.5 niL, O. pl ) wag charged to the solids to

1

10

comprising:
contacting a precursor compound selected from the group consisting of Formula
2 and Formula 3:

15

[
1w

20  with a halosulfonic acid in the presence of trifluoroacetic acid to produce a

halosulfonated product;

and contacting the halosulfonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1.



10 provide a solution at 3 C. Chlorosulfonic acid (13.3 nL, 0.201 nol) was
added slowy while nmaintaining the reaction tenperature below 20 C. The

sol uti on waslzesed to 60 C and held for 2.2 hours. The seCutison3mas t hen
cooled to 6 C and transferred to a 603 addi tion funnel. Toluene (20 nL)
and water (20 nL) were charged to the 100 nL jacketed reactor and cool ed

15 to 6 C. The reaction solution was then added slowy to the 100 nL

j acketed reactor while maintaining the tenperature below 16 C. The nulti -
phase m xture was transferred to 125 nL separatory funnel. Toluene (20 i)
and water (5 nL) were added and the m xture was shaken. Settling of the

m xture res@l t ed Thomethodof oledy 1pkbereia therhpdosudfonisrmeidis selectadiomdified 20
twice with 5 nL of water., transferred t 125.00L. flask with a 17 nL

t ol uene ringgwp§ﬂﬂﬂﬁggdﬁPFHP@?@%P%H”FHH§‘%gﬁ%¥% VSt T i ne concentrate. The
concentrate was dissolved in 100 nL of toluene and vacuumdi stilled to an
oil. After initiating crystallization with a glass rod, heptane (11 nL) was
added, anhd 8he nithsmisthokef clapmtlowhereiddbehalpsudioniodsid is chloreratonithe sol i ds 25
wer e coIIecteg by filtration. Portions of 25 nL of heptane were used to aid
the transfef'6f solids to the filter. The cake was dried to provide 7.07 g
(100 w 9% of the sulfonyl chloride as an 85:15 m xture of the para and
meta isonmers. HRMS Cal cul ated for (M+l) C16HL3NG3Cl: 334.0305; Found:
(Mr1): 334, 8299. TRenfesitmdpif ¢ldim \Wh@BInGRO satceRe pmysyEs B1elstedFmnpr epar at i on
of 4-(5-Methyl -3-phenyl.-4-isoxazol e) benzenesul fonic acid. .

4- (5- Met hy| 18- SRUHGADS S%&%%P@PB%%%‘%%’H&?% ?nhé’ﬁﬁ"&Pf‘%no("é%.a grams, 0.11
mol ), waher (99.5 nL, 5.5 nol) and tetrahydrofuran (558 nlL) were charged

5. The method of claim 1 wherein the source of ammonia is ammonium
hydroxide.
6. The method of claim 1 wherein the source of ammonia is anhydrous

15 ammonia.

7. A method of preparing an N-[[4-(3-phenylisoxazol-4-

yDphenyl]sulfonyl]propanamide compound having the structure of Formula la:

SOLNHC(O)CHoCHg

| A\

N—__
20 o

comprising:
contacting a precursor compound selected from the group consisting of Formula

25 2 and Formula 3:



5toa l-liter flask and heated to reflux overnight. After cooling to

anbi ent tenperature, the solvents were renoved under pressure. The

resi dual weloBo23oi |l was further dried under high vacuum PTRAISOE3MHL i ng
solid was covered with toluene (500 43L) and heated to reflux. After about
30 mnutes, the solid nelted and collected at the bottomof the flask. The
m xture was 10 stirred at reflux tenperature for 4 hours, cooled to room
tenperature and stirred overnight. The solids were collected by
filtration, briefly air dried and ground to a powder. The powder was
suspended in toluene (500 ), heated to reflux tenperature and
resolidified during t he Aool\ down to room t enper at ugg \ne solids were
col l ected by fjltration\andydried giving 23-8 15 gra gf product with a
nmel ting point BC="WD 03/ 029230 RC W 4 0 CLAIM5 What is
clainmed is: A~qethod of preparing an 4-yl ] benzenesul f onam de
conpound haviTg | cture of Formula It N.O 10 1 conpri sing:
contacting a precurser/cogpound sel ected fromthé~ggoup consisting of
Formula 2 and Formula 3: 15 cFb CYT ~ CYTLOH CO

>

2 3
5
with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product; :
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula 1
10
15

1

and contacting the [isoxazol-4-yl]benzenesulfonamide compound with a

20 propionating agent to produce an N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide compound having the structure of Formula 1a.



23 20 with a halosulfonic acid in the presence of trifluoroacetic acid to
produce a hal osul fonated product; and contacting the hal osul fonat ed
product woOh3m2eeurce of ammonia to produce the PCT/US02/31445

[i soxazol - 4-yl ] benzenesul f onam de conggund havi ng the structure of Fornmula
1. WO 03/029230 PCT/ US02/ 31445 31 2 he nmethod of claim1 wherein the

hal osul fonic acid is selected fromthe group consisting of bronosul fonic
acid and chlorosul fonic acid. 5 3. The nethod of claim1l wherein the

hal osul f oni g aci ghi fefHddUTeEith ORhezein A hloshifoRtrenciteis heldcted frolahen 1 wher ei n
the source of anmonia is selected from the group consi sting of ammoni um
hydr oxi de apeupebysistngfdnoroesudfonit@el. anttighloresubioaicorid| ai m 1 wherein the
source of amonia is amoni um hydroxide. 6. The nethod of claim 1l wherein
t he source of ammonia is anhydrous 15 ammonia. 7. A nmethod of preparing an
N-[[4-(3-phgnyli Tﬁéﬁéﬁlod%fcydlﬁlpmmf&h% s foRicoRaNB FhRgosemvmound havi ng
the structure of Fornula la: SO2NHC(O CH2CH3 20 N--_la conprising:

cont actifig acipr ecursor conpound sel ected fromthe group consisting of
Formula 25 2 and Fornul a 3:

10. The method of claim 7 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

10 11. The method of claim 7 wherein the source of ammonia is ammonium
hydroxide.
12. The method of claim 7 wherein the source of ammonia is anhydrous
ammonia.

15

13.  The method of claim 7 wherein the propionating agent selected from the
group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

20 14.  The method of claim 13 wherein the propionating agent is a propionyl
halide.

15.  The method of claim 14 wherein the propionating agent is a propionyl
chloride.

25
16.  The method of claim 13 wherein the propionating agent is an anhydride

of propionic acid.

17.  The method of claim 13 wherein the anhydride of propionic acid is

30  propionic anhydride.



WO 03/ 029230 PCT/ US02/ 31445 32 NCOOH NCO 2 3 5 with a halosulfonic acid
in the presence of trifluoroacetic acid to produce a hal osul fonated
product; wonBazesng t he hal osul fonated product with a souPce/ush2/aamdni a to
produce an [isoxazol-4-y|]benzenesu|%§nanide conpound havi ng the structure
of Formula 1 10 15 SG&ZNH2 ~ 1 \ O and contacting the

[ 1 soxazol -4-yl ] benzenesul fonam de conpound with a 20 propionating agent to
produce an N-[[4-(3-phenylisoxazol -4- yl)phenyl]sulfonyl]propananm de

conpound haygng ahgetfibd HPﬁﬂé{)ﬁiﬂgfanﬁ@f[mJ{SE%HeﬁyliéﬁQaﬂﬁhD%ZBO PCT/ US02/ 31445
33 8. The nethod of claim7 wherein the halosulfonic acid is selected from

the group ghplengtisulipnyfiploparaside fsodium slticempaund M ersegsteeiee ¢cid. 9. The
nmet hod of claim 7 _wherein the halosulfonic acid is chlorosulfonic 5 acid.
10. The net i8@W#1R) ai m 7 wherein the source of ammnia is selected from
the group consisting of ammoni um hydr oxi de and anhydrous ammoni a. 10 11.
The nmethod of claim7 wherein the source of ammonia is anmoni um hydroxi de.

SO,NC(0)CHCHg
Na+

| A\

N
\O

comprising: ‘
contacting a precursor compound selected from the group consisting of Formula

10 2 and Formula 3:

I~
1w

15
with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

20 1.



12. The method of claim7 wherein the source of ammnia i s anhydrous
ammoni a. 15 13. The nethod of claim 7 wherein the propionating agent

sel ect ed Wpmai24280 group consi sting of an anhydri de of pr@pirarsor3wes d, a
propi onyl halide, a propionyl thioeshgr, a propionyl carbonate and a

N- propi onyl imdazole. 20 14. The nethod of claim 13 wherein the

propi onating agent is a propionyl halide. 15. The nethod of claim 14
wherein the propionating agent is a propionyl chloride. 25 16. The net hod
of claim 13 wherein the propionating agent is &pNénhydride of propionic

acid. 17. The nethod of claim 13 wherein fteyanhydride of propionic acid is
‘ ¥/ 31445 34 18. A nethod of

30 propionic anhydride. WO 03/029230 P
f fenyl ] sul f onyl ] pr opanani de,

preparing an N-[[4-(3-pheny oxazol - 4-
sodi um salt compound havi ng struct Formul a 1b: SO02NC( O) CH2CH3
Na+ | N5 0 1b conpri sind

e

and contacting the [isoxazol-4-yl]benzenesulfonamide compound having the
5  structure of Formula 1 with a propionating agent to produce an N-[[4-(3-
phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide compound having the

structure of Formula la:

SO,NHC(O)CHoCHg

| A\
10 "~
1a

and further contacting the compound of Formula 1a with a sodium base to
produce an N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, sodium

15  salt compound having the structure of Formula 1b.

19. The method of claim 18 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

20  20. The method of claim 18 wherein the halosulfonic acid is chlorosulfonic

acid.



contacting a precursor conpound selected fromthe group consisting of
Formula 10 2 and Formula 3: CFb NCO OH NCO 2 3 15 with a hal osul fonic
acid in tweopwozeance of trifluoroacetic acid to produce aPpcCiraisoysi4iHnat ed
product; contacting the hal osul fonateg, product with a source of ammnia to
produce an [isoxazol -4-yl]benzenesul Tonam de conmpound having the structure
of Formula 20 1: WD 03/029230 PCT/US02/ 31445 35 S2NH2 N--~O 1 and
contacting the [isoxazol -4-yl]benzenesul f onam de conpound having the 5
structure of Hor miha nithail bhiclaimpliSogictsrathic sepregyefimmmoniagy sekpqted fTaM N-[[ 4- (3

phenyl i soxazol -4-yl ) phepyl 1. sul f onyl ].pr. ] REe havi ng the
structure of %gﬁ?&gﬁﬁpﬂ%fﬁﬁmg%@g%ﬁf%gﬁoﬁi and further contacting
t he conpound of Fornula la with a sodium base to produce an

N-[[4- (3-phenylisoxazol - 4-yl ) phenyl ] sul f onyl opanani de, sodi um 15 salt
conpound havi%lb tﬂ@egrge;hgépﬁq;l@nb]ﬁ e, fhe sp S:J gtranﬁnomals amronium

5  hydroxide.

23.  The method of claim 18 wherein the source of ammonia is anhydrous

ammonia.

10 24.  The method of claim 18 wherein the propionating agent is selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

25.  The method of claim 24 wherein the propionating agent is a propionyl

15  halide.

26.  The method of claim 25 wherein the propionating agent is a propionyl

chloride.

20 27.  The method of claim 24 wherein the propionating agent is an anhydride

of propionic acid.

28.  The method of claim 24 wherein the anhydride of propionic acid is
propionic anhydride.

25
29.  The method of claim 18 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and
sodium carbonate.
30.  The method of claim 29 wherein the sodium base is sodium hydroxide.

30



19. The method of claim 18 wherein the halosulfonic acid is selected from
the group consisting of bronosulfonic acid and chl orosul fonic acid. 20 20.
The met howo®B/0292a m 18 wherein the hal osul fonic acid is cirCorussusfiehi c
acid. WD 03/029230 PCT/US02/ 31445 36,21. The nmethod of claim 18 wherein
the source of ammonia is selected fro the group consisting of amoni um
hydr oxi de and anhydrous amoni a. 22. The nethod of claim 18 wherein the
source of amonia is amonium 5 hydroxide. 23. The nethod of claim 18

wher ei n_t hes our aemeho@BFPRpaidgSand oy siopusy] v @ fondMidonifoendret hod of
claim 18 wherein the propionating agent is selected from the group

consi sti ng biviapthershyduialef Kermpladpi oni ¢ aci d, a propi onyl halide, a

propi onyl thioester, a propionyl carbonate and a N propionyl imdazole. 25.
The met hod of claim 24 wherein the propionating agent is a propionyl 15
hal i de. 26. The nethod of claim 25 wherein the propionating agent is a
propi onyl chloride. 20 27. The nethod of claim 24 wherein the propionating
agent is an anhydride of propionic acid. 28. 82net hod of claim 24
wherein the anhydride of propionic acidj or opi oni ¢ anhydri de. 25 29. The
met hod of claim 18 wherein the sodi um bg q\, selected fromthe group

consi sting of sodium hydroxa sodi ual koxi de, sodi um hydri de and

sodi um car bonat e.

1

comprising:

10  forming a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine;
contacting the oxime derivative compound with a strong base and an acetylating
agent to form a diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

15  halosulfonic acid to form a halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce
an [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1.

20 32. The method of claim 31 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

33.  The method of claim 31 wherein the source of hydroxylamine is an
aqueous solution comprising hydroxylamine and a weak acid.

25

34.  The method of claim 33 wherein the weak acid is a carboxylic acid.



30. The nethod of claim 29 wherein the sodi um base is sodi um hydroxide. 30
WO 03/029230 PCT/ US02/ 31445 37 31. A nethod of preparing an

[ i soxazolwo-oglrd2enzenesul f onam de conpound having the st raTtuso®3w@is For mul a
1. SO2NH2 N~ 5 conprising: 10 for m3gg a di phenyl et hanone oxi ne
derivative conpound by contacting a 1;72- diphenyl ethanone conpound with a
source of hydroxyl am ne; contacting the oxinme derivative conpound with a
strong base and an acetylating agent to form a diphenylisoxazoline

derivative; 350Nt ag iehdd& HiRNENVhdrSiaXiez@hbdglid @tidvatn Xy t h
trifluoroacetic acid and a 15 halosulfonic acid to form a hal osul fonat ed

product; andarboxgtlecacidag t he hal osul fonated product with a source of ammonia
to produce an [isoxazol-4-yl]benzenesul fonam de conmpound having the
structure of Forrmula 1. 20 32. The nethod of claim 31 wherein the source

of hydroxyl agi ne s ndoPSUeaRS3 SRhtin @R ARVIaHSxYEC Bydkesytbdfrome. 33. The
nmet hod of claim 31 wherein the source of hydroxylam ne is an aqueous

sol ut i on5 cotlprgreumgptsisting 0y faminecidndetis asehindapropgion®sic8y. The met hod of
claim 33 wherein the weak acid is a carboxylic acid. WO 03/029230
PCT/ US02/ 31445 38

37.  The method of claim 33 wherein the alkyl carboxylic acid is acetic acid.

38.  The method of claim 31 wherein the source of hydroxylamine is an
10  aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.

39.  The method of claim 38 wherein the conjugate base of a weak acid is
sodium acetate.

15
40.  The method of claim 31 wherein the source of hydroxylamine comprises
a hydroxylamine salt and a deprotonating base.
41. The method of claim 40 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and

20  hydroxylamine acetate.

42.  The method of claim 41 wherein the hydroxylamine salt is

hydroxylamine hydrochloride.

25 43.  The method of claim 40 wherein the deprotonating base is selected from
the group consisting of sodium hydroxide, potassium hydroxide, and sodium

acetate.

44, The method of claim 40 wherein the deprotonating base is sodium

30 acetate.



35. The nethod of claim 33 wherein the carboxylic acid is an al kyl
carboxylic acid. 36. The nethod of claim 33 wherein the al kyl carboxylic
aci d sel ewpad/ot26m 5 the group consisting of form c aci dpcaasont/zgi4axi d and
propi onic acid. 37. The met hod of clag$133 wherein the al kyl carboxylic
acid is acetic acid. 38. The nethod claim 31 wherein the source of

hydr oxyl am ne is an 10 aqueous sol ution conprising hydroxylam ne and a
conjugate base of a weak acid. 39. The nmethod of claim 38 wherein the

conj ugate base oty WERK oRElafin 49 wikeslh tiB REREJE BydrbRyl4Rincidoeprehod of
claim 31 wherein the source of hydroxylam ne conprises a hydroxyl am ne
salt and a hwahoxotlaniatiang atrtiscesciddl. The net hod of cl ai m 40 wherein the

hydr oxyl am ne salt is selected from a group consisting of hydroxyl am ne
hydr ochl ori de, hydroxyl am ne sulfate and 20 hydroxyl am ne acetate. 42. The
met hod of chaim éﬂ'e Rl 118 IR R HeRR g Badeis bdlectby Hoavgit ami ne
hydrochl oride. 25 43. The nethod of claim40 wherein the de?rotonatlng base
i s sel ecy edgfouprondidtiag@f aliphioondipkkylangde an god lithiwmyaly aylaliel] ligemssi um

hydr oxi de, and sqdium. acetate. 44. The nethod of claim40 wherein the

depr ot onat i A% HEAkYiiEhi¥BYi um 30 acetate. WD 03/029230 PCT/ US02/ 31445 39
45. The nethod of claim 40 wherein the source of hydroxyl am ne conpri ses
hydr oxyl am ne and acetic acid.

47. The method of claim 31 wherein the strong base is a lithium
dialkylamide.
10
48.  The method of claim 47 wherein the strong base is lithium
diisopropylamide.
49, The method of 46 wherein the strong base is a C to about Cyg alkyl
15  lithium.
50. The method of claim 31 wherein the strong base is butyl lithium.
51.  The method of claim 31 wherein the strong base is hexyl lithium.
20

52.  The method of claim 31 wherein the strong base is heptyl lithium.
53.  The method of claim 31 wherein the strong base is octyl lithium.

25 54. The method of claim 31 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-

alkoxyacetamide and an acetyl halide.

55.  The method of claim 54 wherein the acetylating agent is a C1 to about
30  C6 alkyl acetate.



46. The nethod of claim 31 wherein the strong base is selected fromthe 5
group consisting of a lithiumdial kylam de, an aryl lithium an aryl al kyl
l'ithi um vwod3a@2ad kyl |ithium 47. The nmethod of clai m 31Pamarsel/si4she
strong base is a lithium dialkylanidﬁ 10 48. The net hod of claim 47
wherein the strong base is lithium dlpsopropylanide. 49. The nethod of 46
wherein the strong base is a Cl to about C10 alkyl 15 lithium 50. The
met hod of claim 31 wherein the strong base is butyl lithium 51. The
met hod of ckgi M Ghe WREIORION claig 33 tiiRein MRS RechyBatin@aydntlié $daten frod0 52. The
met hod of claim 31 wherein the strong base is heptyl lithium _53. The
net hod of ciieigro@iconsisties of mpbykaoetatgy ety acdtae, peenyl a¢etatpppghbutys 54, The
nmet hod of claim 31 wherein the acetylating agent is selected from the
group consi 898 of an al kyl acetate, an acetic anhydride, an N-al kyl - N
al koxyacet am de and an acetyl halide. 55. The nmethod of claim54 wherein
the acetylating agent is a Cl to about 30 C6 al kyl acetate. WO 03/029230
PCT/ US023 314825 Z0e 56tholieé clasnthodvinfreinlthe atkgllacoiterietthyl asetaizet yl at i ng agent
is selected from the group consisting of nethyl acetate, ethyl acetate,
propyl acetate and butyl acetate. 5 57. The nethod of claim56 wherein the
al kyl ‘acetatg isTgb mé'tho%QﬁEPaTh%Bﬁﬁlgheéc]:iﬂ%érﬁéeﬂ@ﬂir@fagéﬂt%ﬁﬂ&ﬂet%ﬁﬁ@d.n t he

e

acetylating agent iIs an acetyl halide.

59.  The method of claim 58 wherein the acetyl halide is acetyl chloride.

10
60.  The method of claim 31 wherein the acetylating agent is acetic
anhydride.
61. The method of claim 31 wherein the halosulfonic acid is selected from

15  the group consisting of bromosulfonic acid and chlorosulfonic acid.

62. The method of claim 31 wherein the halosulfonic acid is chlorosulfonic
acid.
20  63. The method of claim 31 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

64.  The method of claim 31 wherein the source of ammonia is ammonium
hydroxide.

25
65. The method of claim 31 wherein the source of ammonia is anhydrous

ammonia.

66. A method of preparing an N-[[4-(3-phenylisoxazol-4-

30  yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:



59. The nethod of claim58 wherein the acetyl halide is acetyl chloride. 10
60. The nethod of claim 31 wherein the acetylating agent is acetic

anhydri dew0o®3/029eB@ net hod of claim 31 wherein the hal osul fPeriuSozasi4ds i s
selected from 15 the group consisting of bronosul fonic acid and

chl orosul fonic acid. 62. The method of” claim 31 wherein the hal osul fonic
acid is chlorosulfonic acid. 20 63. The nethod of claim 31 wherein the
source of amonia is selected from the group consisting of ammoni um

hydr oxi de and anhydrous amoni a. 64. The et |sodNeCOpiHaCiia 31 wherein the

source of ammonia is amoni um hydr oxi 5 65. The nethod of claim 31
wherein the source of ammoni a i s anhydrous\\ anmoni a. 66. A nethod of
preparing an N-[[4-(3-phenylisoxazol ) phenyl ] sul f onyl ] pr opanam de
conpound havi ng the / 2. WD 03/ 029230 PCT/ US02/ 31445
41 SO02NHC( O CH2CH3 _ 5 form ng a di phenyl et hanone
oxi me derivative by \contacQing a 2- di phenyl et hanone conpound with a
source of hydroxyl a I n\the oxime with a strong base and an
acetylating agent to for fsoxazol i ne derivative;

comprising:

5 forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10  halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1:

15

1

and contacting the [isoxazol-4-yl]benzenesulfonamide compound of Formula 1

with a propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20  yl)phenyljsulfonyl]propanamide compound having the structure of Formula 1a.



contacting the diphenylisoxazoline derivative with trifluoroacetic acid and
a 10 halosulfonic acid to form a hal osul fonated product; contacting the
hal osul f owetoed2q2s@duct with a source of ammonia to produc@®Carus2/31445

[i soxazol - 4-yl ] benzenesul f onam de co Qund havi ng the structure of Formul a
1: SNHZ 15 N--_o 1 and contactizg t he

[ 1 soxazol -4-yl ] benzenesul f onam de conpound of Forrmula 1 wth a

propi onati ng agent to produce an N-[[4-(3-phenylisoxazol-4 20

yl )pheny|]SHWOnﬁhkﬂﬁmﬂﬂ%Qﬂﬂé@&ﬂ@h&@ﬂk&%ﬂ?@m&@faﬂﬁﬁéb&@nof Formul a | a.
WO 03/ 029230 PCT/ US02/ 31445 42 67. The nethod of claim66 wherein the
source of hygueony belniiorecispriaing hyfoexylanigel ut i on conpri si ng hydr oxyl am ne.
68. The nmethod of claim66 wherein the source of hydroxylamne is an 5
aqueous sol ution conprising hydroxylam ne and a weak acid. 69. The net hod
of cl ai m 68gwher qihd phdifodEidaiRI6lVicteif t¥dAREdEiHydRKyBmindRan The method of
claim68 wherein the carboxylic acid is an al kyl 10 carboxylic acid. 71.
The net hdd afueshiabolnG8n vhreprsing hydeoxaldngine end bosepk eeidaci d sel ected from the
group consisting of formc acid, acetic acid and propionic acid. 15 72. The
met hod of claim 68 wherein the al kyl carboxylic acid is acetic acid. 73.

The nmethod gp cl %&ﬁe@hd{&"&f&&ﬂl dhehsantEewesk Auaioxothisoxyieatia. an  aqueous

sol ution conprising hydroxylam ne and a conjugate base of a weak acid. 20

70. The method of claim 68 wherein the carboxylic acid is an alkyl

10 carboxylic acid.

71.  The method of claim 68 wherein the alkyl carboxylic acid selected from

the group consisting of formic acid, acetic acid and propionic acid.
15 72.  The method of claim 68 wherein the alkyl carboxylic acid is acetic acid.

73.  The method of claim 66 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.
20
74.  The method of claim 73 wherein the conjugate base of a weak acid is
sodium acetate.
75.  The method of claim 66 wherein the source of hydroxylamine comprises

25  ahydroxylamine salt and a deprotonating base.

76.  The method of claim 75 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and
hydroxylamine acetate.

30



74. The nethod of claim 73 wherein the conjugate base of a weak acid is
sodi um acetate. 75. The nmethod of claim66 wherein the source of

hydr oxyl awDrea/ozaaapri ses 25 a hydroxyl am ne salt and a depcotusnzsisng base.
76. The nethod of claim 75 wherein thg, hydroxylam ne salt is selected from
a group consisting of hydroxyl am ne hydrochl ori de, hydroxyl am ne sul fate
and hydroxyl am ne acetate. 30 WD 03/029230 PCT/ US02/ 31445 43 77. The

met hod of claim 76 wherein the hydroxylam ne salt is hydroxyl am ne
hydrochl orige. 78he fBGoHRE BRENT6 vilepdimthehydivaykining bedt idepr ot onati ng base is
selected from 5 the %roup consi sting of sodi um hydroxi de, potassium

hydr oxi de, lkyddoxgdathinmhydisehigtide. 79. The nethod of claim 75 wherein the
deprotonating base is sodium acetate. 10 80. The nethod of claim 75
wherein the source of hydroxylam ne conprises hydroxylam ne and acetic
acid. 81. The methogheafoddraiaimbB wikedigite depmtaiatingdateeis selestedbmct ed from
the 15 group consisting of a |lithiumdialkylamde, an aryl |ithium an

aryl al kyd | fhelgrap coasigtiamobiodiym h}/(ifmﬂdmPowﬁluwwlﬁ%d‘néﬁo@wgi m 66 wherein
the strong base is a lithium dial kylam de. 20 83. The nethod of claim 82
wher ei n t he®€t4Sng base is Iithium

79.  The method of claim 75 wherein the deprotonating base is sodium
acetate.

10
80. The method of claim 75 wherein the source of hydroxylamine comprises

hydroxylamine and acetic acid.

81.  The method of claim 66 wherein the strong base is selected from the
15  group consisting of a lithium dialkylamide, an aryl lithium, an arylalkyl lithium

and an alkyl lithium.

82. The method of claim 66 wherein the strong base is a lithium
dialkylamide.

20
83. The method of claim 82 wherein the strong base is lithium

diisopropylamide.

84. The method of claim 81 wherein the strong base is a C; to about Cqp
25  alkyl lithium.

85.  The method of claim 66 wherein the strong base is butyl lithium.
86.  The method of claim 66 wherein the strong base is hexyl lithium.

30
87.  The method of claim 66 wherein the strong base is heptyl lithium.



di i sopropyl am de. 84. The nethod of claim81 wherein the strong base is a
Cl to about C10 25 alkyl lithium 85. The nethod of claim 66 wherein the
strong baweommteiyl lithium 86. The nethod of clai m 66 Paivarse?/su4she
strong base is hexyl lithium 30 87. 'é[he met hod of claim 66 wherein the
strong base is heptyl lithium WO 03/6 9230 PCT/ US02/ 31445 44 88. The

nmet hod of claim 66 wherein the strong base is octyl lithium 89. The nethod
of claim66 wherein the acetylating agent is selected from 5 the group
consi sting of an al kyl acetate, an acetic anhydride, an N-al kyl -

al koxyacet am de and an acetyl halide. 90. The method of claim89 wherein
the acetyl aBsng @hemetho of clBimt66 witwwein theGaroag kgse iacetyhlitiumo 91. The net hod
of claim66 wherein the acetylating agent is selected from the group
consisting of nethyl acetate, ethyl acetate, propyl acetate and butyl

acetate. 92g9TheTH§h1'a%dQ§fc%ﬁ'G@@HerM%@écetylm calkMlis sa6dtéd Rons et hy!
acet ate. The nethod of claim 66 wherein the acetyl ating agent is an

acetyl halide. gro@ﬂcon@ib‘engmﬁ aroalkypifacetatei, n gBtioseysivides meNzdledy¥- hal i de is
acetyl chlorjde. 20 The net Tgﬂ@)f claim 66 wherein the acetylating
agent is acétkogyacy T aggLy ®ret hod of claim 66 wherein the

hal osul f oni gpaci Q‘Péf ﬁleﬁ‘ﬁ)ldecﬁtci(?gmfgg’\ﬂ%r&ﬂ%hé?ﬁc@%tﬁl‘g%%bﬁﬁb AT 19b aBs@msul f oni ¢

acid and ch orosu oni c aci
C6 alkyl acetate.

10  91.  The method of claim 66 wherein the acetylating agent is selected from
the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl

acetate.

92.  The method of claim 91 wherein the alkyl acetate is ethyl acetate.

15
93.  The method of claim 66 wherein the acetylating agent is an acetyl halide.

94.  The method of claim 93 wherein the acetyl halide is acetyl chloride.

20 95. The method of claim 66 wherein the acetylating agent is acetic

anhydride.

96.  The method of claim 66 wherein the halosulfonic acid is selected from
the group consisting of bromosulfonic acid and chlorosulfonic acid.

25

97. The method of claim 66 wherein the halosulfonic acid is chlorosulfonic

acid.

8. The method of claim 66 wherein the source of ammonia is selected from

30  the group consisting of ammonium hydroxide and anhydrous ammonia.



97. The nmethod of claim66 wherein the halosulfonic acid is chlorosulfonic
acid. 98. The nethod of claim66 wherein the source of anmpnia is selected
from 30 wbasgeusap consi sting of ammoni um hydr oxi de and amieydrsousi4admoni a.
WO 03/ 029230 PCT/ US02/ 31445 45 99. TQ nmet hod of claim 66 wherein the
source of ammonia is ammoni um hydroxide. 100. The nethod of claim66
wherein the source of ammonia is anhydrous 5 ammonia. 101. The net hod of
claim 66 wherein the propionating agent selected from the group consisting
of an anhydpyde gqhe HeARUPcRiRB6vheteiR PR of AdIndiEa issammerdpinony |

t hi oester, a propionyl carbonate and a N-propionyl imdazole. 10 102. The
met hod of chpdmxiti®l wherein the propionating agent is a propionyl halide.
103. The nethod of claim 102 wherein the propionating agent is a propionyl
15 chloride. 104. The nethod of claim 101 wherein the propionating agent is
an anhydr i dggg Of TRE ARHRAIE cBEG6 WikrdidThe JdueceBTtahiRsbrd isnaidrodd4 wher ein

t he anhydride of propionic acid is propionic anhydride. 106. A nethod of
prepari g aamMdoiagd- ( 3- phenyl i soxazol -4- yl)phenyl]sul fonyl ] propanani de,
sodi um salt conpound having the structure of 25 Fornula 1b: WD 03/029230
PCT/ US02/ 31445 46

101. The method of claim 66 wherein the propionating agent selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

10
102. The method of claim 101 wherein the propionating agent is a propionyl
halide.
103. The method of claim 102 wherein the propionating agent is a propionyl
15  chloride.

104. The method of claim 101 wherein the propionating agent is an anhydride

of propionic acid.

20 105. The method of claim 104 wherein the anhydride of propionic acid is

propionic anhydride.

106. A method of preparing an N-[[4-(3-phenylisoxazol-4-
yl)phenyllsulfonyl]propanamide, sodium salt compound having the structure of

25  Formula 1b:



S02NC(O) CH2CH3 Na+ N O 1b conprising: 5 formng a di phenyl et hanone oxi ne
derivative by contacting a 1, 2- di phenyl et hanone conpound with a source of
hydr oxyl awDrea/2eent acti ng t he oxi ne conpound with a stron@Chhase2/ands an
acetylating agent to forma diphenyl ygoxazoline derivative; contacting the
di phenyl i soxazol i ne derivative with trifluoroacetic acid and a 10

hal osul fonic acid to form a hal osul fonated product; contacting the

hal osul f onat ed product with a source of ammobnia to produce an

[ 1 soxazol - 4-yl ] benzenesul f onam de conpound haviggghgggﬁﬁructure of Formul a
1 S02NH2 C~I 15 contacting an [isoxazol -4-yl e fonanm de conpound
with a propionating agent to produce 2
yl ) phenyl ] sul f onyl ] pr opanam de conpo A
WO 03/ 029230 PCT/ US02/
N-[ [ 4- (3- phenyl i soxaz

[ 4- (Baphenyl i soxazol -4 20

Ad haw\ng the structure of Fornula la:
OCHAMH3 N O la and contacting the
] propanam de

0

comprising:
5 forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime compound with a strong base and an acetylating agent to
form a diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10  halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1:

SO2NH2

15

1

contacting an [isoxazol-4-yl]benzenesulfonamide compound with a

propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20  yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:



5 conmpound wth a sodi um base to produce a N-[][4-(3-phenylisoxazol -4-

yl ) phenyl ] sul f onyl ] pr opanam de, sodi um salt conpound having the structure
of  For mawea o402923® 107. The met hod of claim 106 wherein tReTAS02/8”4Df

hydr oxyl am ne is an aqueous solution¢fonprising hydr oxyl am ne. 108. The
met hod of claim 106 wherein the source of hydroxylam ne is an aqueous

sol ution conprising hydroxyl am ne and a weak acid. 15 109. The net hod of

cl aim 108 wherein the weak acid is a carboxylic acid. 110. The method of
clai m 108 wherein the carboxylic acid is an AKMHC(OE&RBAxylic acid. 20 111.
The met hod of claim 108 wherein the alky ar boxylic acid selected from
acid and propionic acid. WO

d of claim 108 wherein the al kyl

03/ 029230 PCT/ US02/ 31445 48 112. The
carboxylic acid is acgfTe acid. 113. fet hod of claim 106 wherein the
source of hydroxyl a i 9 s~5ol ution conprising hydroxyl am ne
and a conjugate basq of a W ¥d. 114. The nethod of claim 113 wherein
g x Sodium acetate. 10 115. The net hod of
am ne conprises hydroxyl am ne salt

: . =a_
cl aim 106 wherein the so
and a deprotonating base. N—5

and contacting the N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide
5 compound

with a sodium base to produce a N-[[4-(3-phenylisoxazol-4-

yl)phenyl]sulfonyl]propanamide, sodium salt compound having the structure of

Formula 1b.

10 107. The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

108. The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a weak acid.

15
109. The method of claim 108 wherein the weak acid is a carboxylic acid.
110. The method of claim 108 wherein the carboxylic acid is an alkyl
carboxylic acid.

20

111. The method of claim 108 wherein the alkyl carboxylic acid selected

from the group consisting of formic acid, acetic acid and propionic acid.



116. The nethod of claim 106 wherein the hydroxylam ne salt is selected 15
froma group consisting of hydroxylam ne hydrochl ori de, hydroxyl am ne

sul fat e wpod3lydsoxyl am ne acetate. 117. The net hod of cl CmUBAGE3Mier ei n
the hydroxyl am ne salt is hydroxylanjgye hydrochloride. 20 118. The method
of claim 115 wherein the deprotonating base is selected fromthe group
consi sting of sodi um hydroxi de, potassium hydroxide, and sodium acetate.
25 119. The nethod of claim 115 wherein the deprotonating base is sodium

acetate. 120 Thendmbined opElakh aDgnwhitimihentiiyh cirbex dioucidds adetioy dr oxyl ani ne
conpri ses hydroxyl am ne and acetic acid. 30 WO 03/029230 PCT/ US02/31445 49
121. The meachdd of claim 106 wherein the strong base is selected fromthe

group consisting of a lithiumdial kylam de, an aryl lithium an aryl al kyl
lithium and an alkyl lithium 5 122. The nethod of claim 106 wherein the

strong basejjss arhd hRitdEof Hiafth kU6 SHetben the23urcd behyendanik icimi m 122
wherein the strong base is lithium diisopropylamde. 10 124. The net hod of

121 wherfi naqueeustalwinp doareising hydoEylaminpant 2 exgugatadase of :PEAlm 125. The
met hod of Cellc?(!lm 106 wherein the strong base is butyl lithium

114. The method of claim 113 wherein the conjugate base of a weak acid is
sodium acetate.

10
115. The method of claim 106 wherein the source of hydroxylamine

comprises hydroxylamine salt and a deprotonating base.

116. The method of claim 106 wherein the hydroxylamine salt is selected
15 from a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate

and hydroxylamine acetate.

117. The method of claim 116 wherein the hydroxylamine salt is
hydroxylamine hydrochloride.

20
118. The method of claim 115 wherein the deprotonating base is selected
from the group consisting of sodium hydroxide, potassium hydroxide, and

sodium acetate.

25 119. The method of claim 115 wherein the deprotonating base is sodium

acetate.

120. The method of claim 115 wherein the source of hydroxylamine
comprises hydroxylamine and acetic acid.

30



15 126. The nethod of claim 106 wherein the strong base is hexyl |ithium
127. The nethod of claim 106 wherein the strong base is heptyl lithium 20
128. The wotohoeb2ed cl ai m 106 wherein the strong base i s o®eCcylusor/stasum 129.
The nethod of claim 106 wherein the agetylating agent is selected from the
group consisting of an al kyl acetate, "an acetic anhydride, an N-al kyl - N-

al koxyacet am de and an acetyl halide. 25 130. The nethod of claim 240
wherein the acetylating agent is a O to about C6 al kyl acetate. -131. The
met hod of cjgi mFQEHUAEH BF Alat e0@eaEhthe RgoRGBRE id slevaldeiodmethef rom 30 the
group consisting of nmethyl acetate, ethyl acetate, propyl acetate and butyl
acetate. \\QrOGp 0@SRE0g PETlitibon /dilkylgmidsyan gyl htlmnneé!t%ﬂaﬂ%fh‘g}% m 131
wherein the al kyl etate is ethyl acetate. 133. The nethod of claim 106
wherein thée? ‘§K§§$m6mbgent is an acetyl 5 halide. 134. The nethod of
claim 133 wherein the acetyl halide is acetyl chloride. 135. The nethod of
claim 106 wherein the acetylating agent is acetic 10 anhydride. 136. The
met hod df cl28. m Thsmetiedef plaih 06 sthewin fhorsirengbisg is alid@Bct ed from the
group consi sting of bronosulfonic acid and chlorosul fonic acid. 15 137. The
met hod of cHalH8e-wher ei n the hal osul fonic acid is chlorosul fonic acid.
138. The nethod of claim 106 wherein the source of ammonia is sel ected

fromthe group consisting of ammoni um hydroxi de and_anhydrous anmoni a.
123. The method of claim 122 wherein the strong base is lithium

diisopropylamide.
10
124. The method of 121 wherein the strong base is a C; to about Cyp alkyl
lithium.
125. The method of claim 106 wherein the strong base is butyl lithium.
15

126. The method of claim 106 wherein the strong base is hexyl lithium.
127. The method of claim 106 wherein the strong base is heptyl lithium.
20 128. The method of claim 106 wherein the strong base is octyl lithium.

129. The method of claim 106 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-
alkoxyacetamide and an acetyl halide.

25
130. The method of claim 240 wherein the acetylating agent is a Cl to about

C6 alkyl acetate.

131. The method of claim 106 wherein the acetylating agent is selected from
30  the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl

acetate.



20 139. The nmet hod of claim 106 wherein the source of ammonia is ammoni um
hydr oxi de. 140. The nethod of claim 106 wherein the source of anmonia is
anhydr ouswo23/02am8®0ni a. 141. The net hod of cl aim 106 wher ePOTIUS82/31445

propi onati ng agent selected from thgxproup consi sting of an anhydride of
propionic acid, a propionyl halide, &  propionyl thioester, a propionyl
carbonate and a N-propionyl imdazole. 30 WO 03/029230 PCT/ US02/ 31445 51
142. The nethod of claim 141 wherein the propionating agent is a propionyl
hal i de. 143. The method of claim 142 wherein the propionating agent is a
propionyl 5 chloride. 144. The method of claim 141 wherein the

pr opi onat i nip2agehie insthad ofelnim 13 Hwheigin the aiybasesataisichy] 26614185 The et hod
of claim 144 wherein the anhydride of propionic acid is propionic
anhydri de. 146. The nethod of claim 106 wherein the sodium base is sel ected

fromthe of@uUP $RNSEALERERIm 306 iBIly Ge a¥édlRiing agandismagetybxi de, sodi um
hydri de and 15 sodi um carbonate. 147. The nethod of claim 146 wherein the

sodi um Basehdlislesodi um hydroxi de. 148. A nethod of preparing a

benzenesul fonyl halide conpound having the structure of Formula 4 R3
DoiXio
134. The method of claim 133 wherein the acetyl halide is acetyl chloride.

135. The method of claim 106 wherein the acetylating agent is acetic

10  anhydride.

136. The method of claim 106 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

15 137. The method of claim 106 wherein the halosulfonic acid is chlorosulfonic

acid.

138. The method of claim 106 wherein the source of ammonia is selected
from the group consisting of ammonium hydroxide and anhydrous ammonia.

20

139. The method of claim 106 wherein the source of ammonia is ammonium

hydroxide.

140. The method of claim 106 wherein the source of ammonia is anhydrous

25 ammonia.

141. The method of claim 106 wherein the propionating agent selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a
propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

30



20 SO2X 4 wherein: X is a halogen atomand R1, R2, R3, R4 and R5 are each
i ndependently selected fromthe group consisting of hydrogen, alkyl,

al kenyl , wblogtgd230 cycl oal kyl, aryl, 25 heterocyclyl, al kexy/usat/kpizmm no,
al kylthio and acyl; WD 03/029230 PCT/AJS02/ 31445 52 wherein al kyl, alkenyl,
cycl oal kyl, aryl, heterocyclyl is each independently optionally
substituted with one or nore noieties selected fromthe group consisting
of al kyl, al kenyl, al kynyl, cycloal kyl, alkylaryl, aryl, heterocyclyl,

al koxy, al kipani figs mdlh ok Biafn 14CWherettpthe I,lar(mbmhgyg@t 3 praploaylyar yl ,
hal oal kyl , 5 protected hydroxynethyl, arylal koxynmethyl and al koxyhal oal kyl ;
wher ei n t hehalidehod conpri ses contacting a substituted phenyl conpound
having the structure of Formula 5: R3 RA R2 ):t: (R R5 5 10 with a

hal osul fonic acid in the presence of trifluoroacetic acid, thereby form ng

a benzenesulfonvi diaklide of SRR vhBNTMe pRpisrting iterk ind pibplomyl a 4. 149, A

met hod of claim erein the halosulfonic acid is selected from the
group consi dilomde.of bronmosul fonic acid and chl orosul fonic acid. 15 150. A
nmet hod of claim 148 wherein the halosulfonic acid is chlorosul fonic acid.

144. The method of claim 141 wherein the propionating agent is an anhydride

of propionic acid.

10 145. The method of claim 144 wherein the anhydride of propionic acid is

propionic anhydride.

146. The method of claim 106 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and

15 sodium carbonate.

147. The method of claim 146 wherein the sodium base is sodium hydroxide.

148. A method of preparing a benzenesulfonyl halide compound having the

structure of Formula 4

Ra
Ry Ro
Rs Ry
20 SOzX
4

wherein:

X is a halogen atom and R', R?, R>, R* and R® are each independently selected

from the group consisting of hydrogen, alkyl, atkenyl, alkynyl, cycloalkyl, aryl,
25  heterocyclyl, alkoxy, alkylamino, alkylthio and acyl;



151. A nethod of claim 148 wherein R3 is heterocyclyl optionally
substituted 20 with one or nore noieties selected fromthe group

consi sti mnyowB/oa2Byl , al kenyl, al kynyl, cycloal kyl, al kyl &cylusozshs

het erocycl yl, al koxy, al kylam no, al kylthio, acyl, hal o, haloal kyl aryl,
al koxyaryl, hal oal kyl, protected hydr%xynethyl, aryl al koxynet hyl and

al koxyhal oal kyl; and R, R2, R4 and R5 are hydrogen. 25 152. A nethod of
claim 151 wherein R3 is selected fromthe group consisting of isoxazolyl

and pyrazol yhereW 8k AIKES1] cRBlkyD RSN hetGubrlyl ivden 1rvdepéndaméy or nore
noi eti es sel ected fromthe group consisting of alk al kenyl , al kynyl, WO

03/ 029230 PGﬂﬂdIL‘SUQ/S@llSmMBedWHhQWDb@IORGymme&P%(ﬁﬁIIW%ﬁ]IPIOT&F R grogyt erocycl yl,

| koxy, al kyl
2L ony, 2 KR0S R o BLARL ) At
and RL, RZ, 5Rdx %ﬂ(ﬁzﬁnﬁ‘ibeali&Mdﬁ@%ﬁ hﬁo@oalléylﬁ@l ho@xgdryc hdbatk§h2 wher ei n

t he benzenesulfonyl hal i de conpound
4- [ 5- methyl pﬁM@wmmwlratylﬂkpbmzféﬁb@i\sﬂl Flerryhaledlkys | de conpound havi ng

the structur
\J eroegn El%rmed'lgd gomp%ses contall\clstmg a su%s%tuted phenyl compound

having the structure of Formula 5:

Rs

Ra Ro

Rs Ry

3

10  with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming

a benzenesulfonyl halide compound having the structure of Formula 4.

149. A method of claim 148 wherein the halosulfonic acid is selected from
the group consisting of bromosulfonic acid and chlorosulfonic acid.

15
150. A method of claim 148 wherein the halosulfonic acid is chlorosulfonic

acid.

151. A method of claim 148 wherein R? is heterocyclyl optionally substituted
20  with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, alkylaryl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio,
acyl, halo, haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl and alkoxyhaloalkyl; and R}, R% R*and RS are hydrogen.

25 152. A method of claim 151 wherein R® is selected from the group consisting
of isoxazolyl and pyrazolyl, wherein R? is optionally substituted with one or

more moieties selected from the group consisting of alkyl, alkenyl, alkynyl,



WO 03/029230 PCT/US02/31445
53

cycloalkyl, alkylaryl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl,
halo, haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl and alkoxyhaloalkyl; and R’, R% R* and R’ are hydrogen.

5 153. A method of claim 152 wherein the benzenesulfonyl halide compound is
4-[5-methyl-3-phenylsioxazol-4-yl]benzenesulfonyl chloride compound having

the structure of Formula 6:
SO,Cl

N
\O

=)

10



